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I. EXECUTIVE SUMMARY

A. Introduction

This energy conservation study was performed by Huitt-Zollars Inc, for the U.S. Army Engineer
District (USAED), Fort Worth, under contract number DACAC63-94-D-0015. The study was
conducted at Fort Bliss in El Paso, Texas, between October 31, 1994 and May 12, 1995. The site
survey and data collection was performed by C.A. Pieper, P.E., Tom Luckett, Lighting Designer,
and Merre! Nichols, CADD Technician.

The purpose of the study was to perform a limited site survey of specific buildings at the facility,
identify specific Energy Conservation Opportunities (ECOs) that exist, and then evaluate these
ECOs for technical and economic feasibility. These ECOs were limited to building interior
lighting and it's effects on the heating, ventilating and air conditioning (HVAC) systems.

This survey was conducted with the assistance of many persons at the facility. Special thanks are
extended to all of them, including the following individuals:

Mr. Jloe Mathis, Energy Coordinator
Mr. Raymond Balderos, Utilities Sales Clerk
Mr. Louis Arenas, Electrical Maintenance Supervisor

Any questions concerning this report should be directed to the Project Manager, C.A. Pieper, P.E,,
at Huitt-Zollars Inc., 512 Main Street, Suite 1500, Fort Worth, Texas 76102. Phone 817-333-
3000.

B. Buildings Studied

This study was conducted on a total of 132 buildings at Fort Bliss. Of this total number of
buildings, there were 52 unique building types. All of the other buildings were duplicates of one
of these unique buildings. A complete description of all buildings studied is provided on page
9. The total building area covered in this study was 1,818,828 sqft. ‘

C. Present Energy Consumption

Base Year Energy Consumption: The total metered electrical and gas consumptions for 12
consecutive months, prior to this study, were obtained from the facility and are referred to as the
'base year'. These data are shown on page 12 and are summarized as follows:

Electrical 157.0 MWH

Gas 936,041 MCF

Lighting Energy Consumption: The present annual lighting energy consumption (HVAC not
included) for the building areas studied was calculated on page B-3 as follows:

Lighting Energy 4,990,613 KWH

3.1% of base year total




D. Energy Conservation Opportunity (ECO) Analysis
ECOs Rejected: After reviewing the data collected at the facility and considering all of the
practical limitations involved, certain potential ECOs were rejected prior to performing
calculations. These ECOs are summarized below with their reasons for rejection.

1. Remove Lanps or Fixtures: This ECO was rejected because all areas which were found
that had excessive amounts of lighting were included in other ECOs which recommended
replacement of the existing lighting with more efficient fixtures. The light levels for all
overlighted areas were reduced in these calculations. See Appendix C.

2. Install A dditional Switches in Large A reas, Turn Lights Off: Most of the building areas
were found to be evenly occupied during working hours, and the addition of extra
switches for groups of lights in a large area would not allow lights to be turned off.
Those areas that had irregular or intermittent occupancy were considered for adding
occupancy sensors to turn off lights. See item 7 below.

3. Install Fluorescent Reflectors in Existing Fixtures: This ECO requires installing the
polished silver reflectors into 4 lamp fluorescent fixtures and then removing 2 lamps and
a ballast. While this cuts the fixtures energy consumption in half] it also drops the lumen
output from the fixture by at least 1/3, based on IES tests. Therefore, an area must be
overlighted by at least 33% in order to maintain acceptable light levels. Very few areas
were found that could meet this criteria.

4, Replace Exit Signs With Low Wattage Signs: There are many different types of exist
signs at Fort Bliss, and many are not illuminated. Because there appears to be no
stringent requirement for illuminated exit signs at the facility, any uniform replacement
of the existing signs with low wattage illuminated signs would likely increase the lighting
energy consumption. However, all new exit sign installations should be standardized to
use only low wattage LED or fluorescent types, rather than the incandescent type.

5. Install Compact Fluorescent Lamps in Incandescent Fixtures: These new compact
fluorescent lamps, which screw into existing lamp sockets, can easily be replaced with
inefficient incandescent lamps. Also, they are limited in their application due to their
large physical size. Finally, incandescent fixtures are designed for incandescent lamps,
which have a very different light emission pattern than compact fluorescent lamps.
Without the proper reflective surfaces in the fixtures, much of the new fluorescent light
is trapped inside the fixture. This results in lower than expected lighting output from the
existing fixtures. These lower light levels are often determined to be unacceptable by the
occupants and the new fluorescent lamps are soon replaced with incandescent lamps.
Since experience with this type of energy conservation retrofit has shown that the benefits
cannot be guaranteed, this potential ECO has been rejected.

6. Install Occupancy Sensors To Tum Off Lights: Certain areas of the buildings were
considered for installing occupancy sensors to turn off lights during unoccupied periods.
However, these areas all had inefficient lighting which should be upgraded (see ECO-1
and 2). After upgrading the lighting in these areas, the potential amount of energy saved
by installation of sensors is substantially reduced. Because of the reduction in potential
energy and cost savings, this ECO was rejected. However, should the lighting not be
upgraded as recommended, these sensors should be considered. Application data for
occupancy sensors has been included in Appendix F.




ECOs Recommended: Certain ECOs which were identified during the building survey have been
evaluated for technical and economic feasibility and are recommended for implementation.
Complete documentation of all calculations as well as information required for implementation
is included in Appendix C. These recommended ECOs are summarized below in order of
descending Savings to Investment Ratio (SIR).

ECO 1: Replace Existing Incandescent And Mercury Vapor Lighting.

Electrical Energy Savings 913,758 KWH/yr
Electrical Demand Savings 6,412 KW-mol/yr
Natural Gas Energy Penalty 5375 MMBTU/r
Net Energy Savings 2,581 MMBTU/Nr
Annual Cost Savings 274,583 $/yr

Total Investment 640,824 §

Simple Payback 23 yrs

SIR 6.38

ECO 2: Replace Existing Fluorescent Lighting With Electronic Fluorescent Lighting

Electrical Energy Savings 1,614,040 KWHAT
Electrical Demand Savings 9,191 KW-mo/yr
Natural Gas Energy Penalty 9493 MMBTU/Hr
Net Energy Savings 4,559 MMBTU/yr
Annual Cost Savings 231,039 $iyr

Total Investment 1,536,567 $

Simple Payback 6.6 yrs

SIR 2.24

ECOs Not Recommended: All ECOs which were considered applicable at this facility, and were
not rejected for reasons mentioned above, were recommended for implementation. Therefore,
there are no ECOs which were calculated and were not recommended.

ECIP Projects Developed. The facility decided not to submit any projects for ECIP funding. All
projects will be submitted for funding as Non-ECIP projects.




Non-ECIP Projects Developed. The energy coordinator decided to combine the two recommended
ECOs together for implementation and create six projects by dividing the buildings studied into
six groups. The following projects which resulted from this procedure will be submitted for
funding as Non-ECIP projects. They are summarized below in order of descending Savings to
Investment Ratio (SIR).

Project 5. Lighting Systems Upgrade

Buildings: 2320, 2321, 2322, 2323, 2324, 2325, 2326, 2327, 2331, 2332, 2333, 2334,
2335, 2336, 2337, 2340, 2341, 2342, 2343, 2344, 2345, 2346, 2347, 2350, 2351, 2352,
2353, 2354, 2355, 2356, 2357

Electrical Energy Savings 256,665 KWH/iyr
Gas Energy Penalty 151 MCF/yr
Total Energy Savings 725 MMBTUATr
Total Cost Savings 79,987 $/yr
Total Investment 228724 $

, Simple Payback 2.8 yrs

- SIR ' 5.20

Project 6. Lighting Systems Upgrade

Buildings: 2527, 2528, 2529, 2536, 2537, 2538, 2588, 5000, 5804, 5805, 5808, 5838,
5843, 5849, 5850, 5851, 5852, 3853, 5854, 5835, 5856, 5857, 5858, 5859, 5860, 5863,

5864

Electrical Energy Savings 748315 KWHATr
Gas Energy Penalty 440 MCFAr
Total Energy Savings 2,114 MMBTU/yr
Total Cost Savings 126,135 $iyr

Total Investment 501,141 §$

Simple Payback 39 vyrs

SIR 3.74

Project 4. Lighting Systems Upgrade

Buildings: 1101, 1102, 1103, 1104, 1105, 1106, 1111, 1112, 1113, 1114, 1115, 1116,
1117, 1118, 1119, 1120, 1122, 1123, 1124, 1178, 1179, 1180, 1181, 1270, 1271, 1272,
1273, 1274, 1275, 1276, 1277, 1278, 1279

Electrical Energy Savings 197,773 KWH/Ar
Gas Energy Penalty 117 MCF/yr
Total Energy Savings 558 MMBTUANr
Total Cost Savings 49317 S$/yr

Total Investment 221949 §

Simple Payback 45 yrs

SIR 3.31




Project 1. Lighting Systems Upgrade

Buildings: 1, 8, 11, 12, 13, 51, 54, 55, 56, 58, 111, 112, 113, 114, 115, 116, 117, 118,

311

Electrical Energy Savings 424,260 KWH/yr
Gas Energy Penalty 250 MCFhiyr
Total Energy Savings 1,198 MMBTU/yr
Total Cost Savings 79,027 $/yr

Total Investment 372,139 §

Simple Payback 4.7 yrs

SIR 3.16

Project 2. Lighting Systems Upgrade

Buildings: 500, 503, 504, 512, 515, 516

) Electrical Energy Savings 529,739 KWH/Ar

. Gas Energy Penalty 312 MCFAhr.
Total Energy Savings 1,496 MMBTUAT
Total Cost Savings 86,872 S$/yr
Total Investment 465988 §
Simple Payback 5.3 yrs
SIR 2.77

Project 3. Lighting Systems Upgrade

Buildings: 720, 721, 722, 723, 724, 725, 738, 739, 740, 745, 746, 747, 754, 755, 756,

762, 769

Electrical Energy Savings 370,934 KWH/Nr
Gas Energy Penalty 218 MCFAhr
Total Energy Savings 1,048 MMBTUAr
Total Cost Savings 61,184 S$/yr

Total Investment 387474 $

Simple Payback 6.3 yrs

SIR 2.35
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Recommended Maintenance & Operations Practices: The following maintenance and operations
(M&O) practices are recommended to help conserve lighting energy at Fort Bliss.

I. The Energy Coordinator should work together with the Fort Bliss Director of Public
Works to develop a Standard Specification for all future lighting repair and renovation
projects. All facility lighting designers, as well as 'You Do It' designers, should be
required to follow this specification. The energy coordinator should review all new
lighting designs to check for compliance with the specifications. This will help to
eliminate the inadvertent use of inefficient lighting systems at the facility.

2. Facility lighting designers should obtain and use published design lighting levels for all
lighting renovation projects or new installations. This will help to eliminate overlighting.

3. The installation of new incandescent lighting should be prohibited. More efficient sources
should be used in all cases.

4, The energy coordinator should attend training seminars for building enefgy managers,
such as those listed in Appendix F.

5. The energy coordinator should direct considerable energy conservation efforts towards the
production processes using electrical energy, as this is the largest area of potential
savings. See page 12, Utility Data, for more details.

E. Energy And Cost Savings

Total Potential Energy and Cost Savings. The calculated energy and cost savings from the
implementation of all the Non-ECIP projects is as follows:

Electrical Energy Savings 2,527,686 KWH/Ar
Gas Energy Penalty 1,488 MCF/yr
Total Energy Savings 7,139 MMBTUAr
Total Cost Savings 482,522 $/yr

Total Investment 2,177415 $

Simple Payback 4.5 yrs

Energy Use and Costs Before and After. Based on the 'base year' electrical and gas energy
consumptions and costs shown on page 12, and the calculated total potential savings above, the
Fort Bliss energy and usage and costs before and after implementation of the Non-ECIP projects
is as follows:

Before After
Electrical 157.0 MWH 154.4 MWH
Gas ; 936,041 MCF 937,529 MCF
Total Cost 11,663,837 $ 11,181,315 §



Percentage Saved. Based on the base year electrical and gas energy consumptions and costs, the
percentage of savings from all the Non-ECIP projects is as follows:

2.5 MWH ] - 16%

Electrical Energy Saved = |————
157.0 MWH

1,488 MCF |

08 P | - 01%
936,041 MCF

Gas Energy Penalty = [

. 482,522 $ |
Energy Cost Savings = |—os0<2 3 | _ 419
ergy Cost Savings {11,663,837 3|




II. NARRATIVE REPORT

A. Entry Interview

Work Plan: An entry interview meeting was con-
ducted at the Fort Bliss facility on October 31,
1994. Present at the meeting were two representa-
tives of Huitt Zollars Inc., C.A. Pieper, Project
Manager, and Tom Luckett, Lighting Designer.
Also present was Mr. Joe Mathis, Energy Co-
ordinator, Fort Bliss. At that time, a description of
the work plan for this study was presented o Mr.
Mathis by the Huitt Zollars staff. The work plan
was a summary of the individual tasks to be per-
formed to complete the lighting survey, and the
approximate date that each task was to begin.
Each step of the work plan was described in detail
to Mr. Mathis. The work plan is shown in Figure 1. .

Figure 1. Work Plan

10/31/94
10/31/94

Entry Iiterview Meeting

Lxg]mng & Bunldmg Daw Collecuon

!1271_9/94 Perform ECO Calculanons
u2ms
sii2s
6130195

Intenm Fmdmgs Subn'ﬁ

Pre-FmaI Report Submmal
‘:;Fmal Repon ‘Submittal - S

Data List: After discussing the
work plan, the energy coordinator
was presented the list of data
items shown in Figure 2, to be

Figure 2. Data Acquisition List

1. Existing lighting systems in buildifigs. -

collected by the study team. This
list was a summary of the infor-
mation required by the surveyors.
The study team and energy co-
ordinator discussed the methods
by which all of the data on the
list were to be obtained. The
data concerning the existing light-
ing systems and room light levels
were to be collected from the
walk through of the buildings,
and recorded onto preprinted data
forms, included in Appendix G.
All other data were to be obtained
from the facility personnel re-
sponsible for each item. The
energy coordinator provided use-

TP N o AW N

.10, Proposed or plmmed lxghtmg energy conservation. proje

12. Typical lighting retrofit procedures.

. Past hghtmg energy eonservahon pr ' ects

. Typical hglmng maintenance prooedures, Costs and_ ‘mat

Existing light levels in buildings.

Building HVAC system efficiencies and operational-hours: -
Building size, age and remaining useful life.
Existing lighting operational periods and area usage.

Facility electricity, gas, other utility rates.

Facility electricity, gas, other utility consumptions.

Ulity ‘company rebalc programs. -

ful information on past energy conservation efforts, as well as any ongoing or future planned ener-
gy conservation measures. Also, he provided direction as to where to obtain other information
on the data list. Any security passes that the surveyors needed to gain access to the facility were
discussed and plans were made to obtain them.




ECO List: Following the discus-
sion on the data list, Mr. Mathis
was presented a list of specific
Energy Conservation Opportuni-
ties (ECOs) that the surveyors

were looking for. It included
three general ways to conserve
on lighting energy. The first
method reduces lighting energy
consumption by simply removing
lamps or fixtures from areas
which are currently overlighted
or which could be modified to
reduce the need for the existing
quantity of lights. Light levels
were to be measured by the sur-
veyors and compared with design
standards to determine whether
or not an area was overlighted.
The second method saves energy
by turning lights off with addi-

Overhghted a.rea

b) Increasevdayhghnng
¢) Lower-fi xmres

d) Pamt walls and ccllmg hght color

vc) Replace c)ustmg HID wnh more eff'cwnt HID sour

Figure 3. Energy Conservation Opportunity (ECO) List

tional switches, motion sensors or daylight sensors. Areas which were partially or intermittently
unoccupied, or which had sufficient daylight from windows or skylights were to be located by the

SUrveyors.

The third method saves energy by reducing the wattage of the existing light source.

The surveyors were to look for inefficient light sources within the buildings. These three general
energy conservation strategies were discussed in detail with the energy coordinator, who provided

feedback on potential applications at the facility. The ECO list is shown in Figure 3.

B. Data Collection

Building Data: This study at Fort Bliss in El
Paso, Texas, was originally targeted at 150
buildings with a combined total of 2,121,223
sqft. See Appendix E, pages E-16 through E-
23. However, during the data acquisition phase,
some of these buildings were found to be on the
base disposal list, and are due to be demolished.
A total of 15 buildings, with a combined area of
302,395 sqft., were on this list. These buildings
were therefore omitted from the study and are
shown in Figure 4.

The buildings which were included in the study
included warehouses, classroom facilities, main-
tenance facilities, administrative offices, and
others such as a museum and a theater. Of
these buildings, there were 58 unique building
floor plans, and all of the others were dupli-
cates. However, the Corps of Engineers limited
the lighting study to no more than 52 unique

Figure 4. Buildings on Base Disposal List

BLDG. DESCRIPTION AREA
NO. SQFT.
50 Administration 9,291
1108 |Warehouse 15,960
1110 |Warehouse 15,960
1121 |Warehouse 15,960
1250 [Maintenance Shop 29,093
2031 |Laundry 52,913
2330 |Instruction 6,966
2511 |Motor Repair Shop 18,281
2512 |Motor Repair Shop 18,281
2513 |Motor Repair Shop 18,281
2514 |Motor Repair Shop 22,635
2515 |Motor Repair Shop 22,635
2516 |Motor Repair Shop 18,281
2518 |Motor Repair Shop 20,077
2519 |Motor Repair Shop 18,281

Total Building Area 302,895

building floor plans, and their associated duplicates to be studied. Therefore, complete lighting
data was collected on only 52 unique buildings, and data sheets were filled out for them. The
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others, which were considered duplicates, were compared to these unique buildings to verify their
similarity. Lighting data collected for the unique buildings will be used for the duplicates also.

However, slight
variations in light-
ing systems and
building usage may
exist.  These 52
unique  buildings
and their associated
duplicates are listed
in Figure 5.

All of the buildings
were  constructed
between 1893 and
1963. Two of the
oldest buildings are
classified as histor-
icdl buildings, but
are still used by the
post for adminis-
trative  functions.
These  buildings
have been renovat-
ed and are well
maintained. Many
of the warehouse
and storage build-
ings are old and in
fair to poor condi-
tion, while the of-
fice and classroom
buildings are gen-
erally in better con-
dition or newer.
ECOs were calcu-
lated on all build-
ings where they
were applicable,
but the energy co-
ordinator should
verify the useful-
ness of each indi-
vidual  building
prior to implemen-
tation of the ECOs.
In some cases, the
value of the new
lighting  system
may exceed the
value of the build-

ing.

Figure 5. Unique And Similar Buildings Included In Study

UNIQUE SIMILAR BUILDINGS

BLDG. INCLUDED IN STUDY
NO.

1

8

11 112, 114, 115, 116, 117

12 113, 118

13

51

54

55

56

58

111

311

500 503, 504

512 515, 516

720 721

722

723 745

724

725

738 739, 740, 756

746 747

754 755

762

769
1101 1113, 1114, 1115, 1116, 1119, 1120, 1122, 1123, 1124
1102 {1103, 1104, 1117, 1118
1165 (1111
1106 (1112
1178 (1179, 1180, 1181
1270 (1276, 1277, 1278, 1279
1271 [1272, 1273, 1274, 1275
2322 12323, 2324, 2325
2320 (2321, 2326, 2327, 2331, 2332, 2336, 2337, 2340, 2341, 2342

2343, 2347, 2350, 2351, 2353, 2355

2333 |2334, 2335, 2344, 2345, 2346, 2352, 2357
2354 12356
2527
2528
2529
2536 12537, 2338
2588
5000
5804
5805
5808
5838 |58483, 5851, 5856
5849 15850, 5853
5852
5854
5855 5857, 5860
5858
5859
5863 (5864
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Mechanical cooling at Fort Bliss is provided mainly by evaporative coolers, but some buildings
have DX split systems or small chilled water systems. Heating is mainly provided by gas boilers
or gas fired furnaces in the buildings. The post purchases the electrical power from the El Paso
Electric Company and natural gas from the Southern Union Gas Company. An analysis of the
rates charged by each of these utility companies is included in Appendix A.

Lighting Data: In order to collect the existing lighting data, a walk through of the buildings was
performed. During the walk through, the auditors went room by room, recording the quantity and
tyvpe of existing lighting systems, measured average light levels, and potential ECOs available.
These data were recorded onto the data forms included in Appendix G. Building maps are also
included in Appendix G, which show room numbers corresponding to those listed on the data
forms. This will allow the facility staff, as well as the study team, to readily identify the existing
lighting conditions anywhere in the buildings studied. Many areas have very old incandescent,
mercury vapor or fluorescent lighting which should be replaced whenever possible.

Maintenance Data: Lighting maintenance at Fort Bliss is difficult due to the size of the facility,
the number of light fixtures, and the reduced size of the maintenance staff. Many lights remain
burned out for several weeks in some areas, and relamping takes place on a spot basis. The
eléctrical maintenance department is beginning to use fluorescent T-8 lamps and electronic
ballasts in new installations, but still stocks standard fluorescent lamps and ballasts, as well as
inefficient mercury vapor and incandescent lamps.

The facility energy coordinator is not involved in all of the lighting maintenance and renovation
projects, but whenever he is involved, he has directed that all lighting projects use the latest, most
efficient light source available. The energy coordinator will use this lighting study to initiate
interior lighting energy conservation projects at the post. Many lighting renovation projects are
completed by individual military units in the buildings that they occupy. These so called 'You
Do It' projects are completed without review by the energy coordinator and therefore are not held
to any design guidelines which may exist in order to conserve energy.

During the building walk through, the following additional observations were made.

1. Light fixtures remained in use over top of areas where partitions and ceilings had been
added to create office space in large open buildings. These fixtures should have been
removed.

2. Many rooms or areas were found unoccupied with all of the lights burning. Occupancy

sensors should be installed wherever possible to turn these lights off.

3. Maintenance personnel had installed incandescent fixtures in buildings for task lighting.
Fluorescent fixtures should have been used.

4. Many newly renovated areas were overlighted or had inefficient incandescent or mercury
vapor lighting installed. Lighting design standards should be obtained and followed in
future lighting projects, including "You Do It' projects.

5. No efficient relamping standard is followed by the maintenance personnel. Energy
efficient lamps, ballasts, fixtures, etc, should be required to be installed wherever possible.

11




Utility Data: A 12 month utility billing history was obtained from the energy coordinator which
coveréd the period of August 1993 through July 1994. This history included all of the metered
electric and natural gas consumption for the post and is shown in Figure 6. The total cost of
electricity for the base year was $9.04 million and the total cost for gas was $2.6 million. Note
from Figure 6 that the monthly electrical demand (KW) is always well above the contract billing
minimum of 10,000 KW per month, thereby allowing room for demand cost savings year round.

Figure 6. Base Year Utility Data

Billing Electrical Natural Gas
Period . .
Demand Consumption Cost Consumption Cost
KW MWH $ MCF $
AUG 29,637 176 894,884 26,453 63,778
SEPT 28,337 14.0 815,995 17,015 40,274
OCT 24,641 11.7 712,204 42,085 124,360
- NoV 21,563 12.0 716,600 148,969 433,499
DEC 21,949 11.3 700,604 171,134 500,054
JAN 22,828 12.3 723,462 176,985 498,743
FEB 23,182 11.1 698,283 153,509 438,115
MAR 22,697 12.3 723,331 55,967 156,987
APR 23,278 11.1 698,730 58,266 163,437
MAY 25,824 135 752,534 30,803 78,855
JUN 29,568 15.1 789,639 32,400 72,996
JUL 29,298 15.1 814,514 22,455 51,859
Total 302,802 157.0 9,040,780 936,041 2,623,057

Charts of the base year electrical
and gas energy usages were plot-
ted and are shown in Figures 7
and 8. Looking at Figure 7, it can
be assumed that the facility cool-
ing energy is basically all KWH
over about 12.0 MWH per month.
The calculated 0.415 MWH per
month of lighting energy (see Ap-
pendix B), is but a small percent-
age of this monthly electrical
baseline. It would seem then that
'process' energy consumption con-
tributes greatly to the monthly
total, and is possibly the largest
area of usage. Process electrical
energy use should be targeted spe-

Figure 7. Fort Bliss Electrical Usage 1993-94

180
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cifically for possible energy conservation retrofit projects.

Looking at Figure 8, the monthly baseline of gas usage is about 220 MCF, which is domestic and
process hot water, as well as food service energy. It is clear that heating is the main use of gas
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at the facility, based on the obvious peak between October and May. Still, some energy savings
might be obtained by directing some conservation efforts at the baseline usage of gas at the facili-

ty.

The electric utility rate schedule
from the El Paso Electric Compa-
ny, and the natural gas rate sched-
ule from Southern Union Gas
Company are included in Appen-
dix A. There is currently a rebate
available from the electric compa-
ny for certain lighting energy con-
servation projects (see Appendix
B). The current avoided costs for
electricity and gas are $0.0220 per
KWH, $21.50 per KW of peak de-
mand, and $2.268 per MCF of
gas. These avoided costs are the
marginal savings per unit of ener-
gy and demand savings at the
facility. See Appendix A for a

complete analysis of the utility rates.

Figure 8. Fort Bliss Natural Gas Usage 1993-94
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C. Plan To Implement Projects:

Project Funding: The forms DD-1391, the associated cost estimates and life cycle cost analysis
summary sheets for all lighting upgrade projects are provided on pages 16 to 39. These are to
be submitted for project funding, along with the calculations in Appendix C if required.

Programming Phase: These lighting upgrade projects will require some design effort in order to
produce contract drawings and specifications for the replacement of incandescent and mercury
vapor lighting and the installation of electronic ballasts and T8 lamps in existing fluorescent
fixtures. Therefore, an engineering firm should be retained for this purpose. Using the data forms
in Appendix G and as-built drawings of the existing building lighting systems, the design firm can
produce construction drawings of the new lighting systems. They should pay close attention to
the type of new fixtures and equipment specified. For the replacement of incandescent and
mercury vapor lighting, the recommended new light sources are shown in Figure 9, along with
the Appendix page numbers where sample light fixture data has been provided. These sample
light fixtures are presented as a guide only and may not be suitable in every case. The lighting
designer should make the final decision on a room by room basis.

Figure 9. Suggested Replacement Light Fixtures

EXIST EXIST SUGGESTED SAMPLE NEW
FIXTURE INPUT NEW FIXTURE | LIGHT FIXTURE
LIGHT WATTS LIGHT SHOWN,

SOURCE SOURCE PAGE
40W INC 40 18W FLUOR F-20
60W INC 60] 18W FLUOR F-20
100W INC 100] 26W FLUOR F-20
150W INC 150] 32W FLUOR F-22
200W INC 200{ (2) 32W FLUOR F-23
300W INC 300{ (3} 32W FLUOR F-24
500W INC. 500} (4) 32W FLUOR F-27
250W MERC 300 150W HPS F-25
400W MERC 480 200W HPS F-26
1000W QUARTZ 1,000 400W HPS F-27

For the fluorescent lighting systems, the designer should simply specify T8 lamps and electronic
ballasts with sockets where required. In some cases, it may be less expensive to simply replace
the existing fixtures with new ones. This also should be determined by the designer on a room
by room basis. Once the construction drawings and specifications have been produced by the
design firm, they should be reviewed and approved by the energy coordinator to check for
compliance with the intent of the ECOs included in this study.

Bidding Phase: Once final approval of the construction drawings and specifications has been
given, they can be used to obtain construction bids from local contractors. This should be

handled in the manner normally followed by the post for construction projects.

Construction Phase: Once a contractor has been selected for the projects, the energy coordinator
should review all submittals and shop drawings provided by the contractor to check the proposed

14




lighting fixtures and equipment for compliance with the intent of the ECOs. This will ensure that
the—proper fixtures and equipment are installed in the buildings and that the estimated energy and
cost savings will be realized.

15




1. COMPONENT 2. DATE
ARMY FY 1996 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995
3. INSTALLATION AND LOCATION 4. PROJECT TITLE
- Fort Bliss, Texas Lighting Systems Upgrade - Project 1
5. PROGRAM ELEMENT 6. CATAGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($000)
37241

9. COSTESTIMATES

ITEM u/M QUANTITY UNIT CO5T COST ($000)

Conversion of existing fluorescent light fixtures to use T8 | EA 1 3721 3724
lamps and electronic ballasts, and replacement of existing
incandescent and mercury vapor lighting with fluorescent
and high pressure sodium lighting. See attached cost
estimate for itemized breakdown of project. This work
shall be performed in buildings no. 1, &, 11,12, 13, 51, 54, 55,
56, 58, 111, 112, 113, 114, 115, 116, 117, 11& and 311.

ESTIMATED CONTRACT COST 532772
CONTINGENCY (0%) 0
SI0H 19.401
DESIGN 19.996
TOTAL REQUEST 372139
TOTAL REQUEST (ROUNDED) 373.000

10. DESCRIPTION OF PROPOSED CONSTRUCTION

A. Retrofit 1,927 existing fluorescent light fixtures with electronic ballasts and T& lamps. This will
require a total of 3,093 electronic ballasts for F32T6 lamps, 245 electronic ballasts for FOGTS
lamps, 6,104 F32T8 lamps and 431 FOGTS lamps. The ballasts and lamps can be purchased from
the DLA. The fixtures and lenses should be cleaned while the ballasts and lamps are replaced. In
some cases, it may be less expensive to replace the existing fixtures with new fixtures that already
have electronic ballasts and T& lamps. This should be determined at the time that construction
bids are recieved.

B. Remove 560 existing incandescent and mercury vapor light fixtures, and replace them with 465
new fluorescent and high pressure sodium light fixtures. The fixture types and quantities required
are listed on the cost estimate attached. The fluorescent fixtures should be specified with
electronic ballasts and T& lamps. This project shall require a new lighting layout design, demolition
and removal of existing fixtures, and installation of new fixtures and associated wiring. All switching
and circuitry is to remain the same wherever possible.

FORM PAGE NO.
DD pec7e 1991 10f 2
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1, COMPONENT 2. DATE
ARMY FY 1996 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995

3. INGTALLATION AND LOCATION
Fort Bliss, Texas

4, PROJECT TITLE 5, PROJECT NUMBER
Lighting Systems Upgrade - Project 1

1. REQUIREMENT

The project is required to reduce lighting energy consumption at Fort Bliss facilities. The project
provides more efficient interior lighting systems, in order to save lighting energy and cost. All
buildings included in this project will be active throughout the payback period. Installation of these
new lighting systems will result in the following:

Electrical Savings 424,260 KWH/yr
Gas Penalty 250 MCF/yr
Total Energy Savings 1,198 MMBTU/yr
.. Cost Savings 79,027 $/yr
Payback Period 47 - yre
SIR 2.6
CURRENT SITUATION:

A. The installation currently has much fluorescent lighting in it's buildings. These existing light
fixtures typically have the T12 lamps and standard magnetic ballasts. The existing ballasts and
lamps should be replaced with new electronic ballasts and T& lamps, or completely new electronic
fluorescent fixtures should be installed, if less expensive. These electronic fluorescent lamps and
ballasts are more efficient and use less energy.

B. The facility also has numerous incandescent and mercury vapor lighting systems in it’s buildings.
These existing light sources are inefficient and should be replaced with more efficient light sources,
such as fluorescent and high pressure sodium.

IMPACT IF NOT PROVIDED

If this project is not provided, a reduction of 1,198 MMBTU per year of energy and $79,027 of utility
and maintenance costs will continue to be wasted. There will be no contribution to energy reduction
goals established at the facility.

FORM PAGE NO.
DD pecve 1291 D OF
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: BLISS
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY95 (92)
INSTALLATION & LOCATION: FORT BLISS REGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 03-0185-03 EEAP LIGHTING STUDY SURVEY
FISCAL YEAR 1995 DISCRETE PORTION NAME: PROJECT1
ANALYSIS DATE: 03-17-95 ECONOMIC LIFE 20 YEARS PREPARED BY: PIEPER

1. INVESTMENT

A. CONSTRUCTION COST $ 332772.
B. SIOH $ 19401.
C. DESIGN COST $ 19966.
D. TOTAL COST (1A+1B+1C) $ 372139.

E. SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
F. PUBLIC UTILITY COMPANY REBATE $ 0.
G. TOTAL INVESTMENT (1D - 1lE - 1F) $ 372139.

2. ENERGY SAVINGS (+) / COST (-)
DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994

UNIT COST  SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
FUEL $/MBTU(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELECT $ 6.46 1448. $ 9354, 15.08 $  141060.
B. DIST $ .00 0. $ 0. 18.57 $ 0.
C. RESID $ .00 0. $ 0. 21.02° $ 0.
D. NAT G $ 2.27 -250. $ -567. 18.58 $  -10535.
E. COAL $ .00 0. $ 0. 16.83 $ 0.
F. PPG $ .00 0. $ 0. 17.38  $ 0.
M. DEMAND SAVINGS $  48762. 14.88 §  725579.
N. TOTAL 1198. $ 57549. $ 856103.

3. NON ENERGY SAVINGS(+) / COST(-)

A. ANNUAL RECURRING (+/-) $ 21478.
(1) DISCOUNT FACTOR (TABLE A) 14.88
(2) DISCOUNTED SAVING/COST (3A X 3Al) $  319593.
B. NON RECURRING SAVINGS(+) / COSTS(-)
SAVINGS(+) YR DISCNT DISCOUNTED
ITEM COST (-) OC  FACTR SAVINGS (+) /
(1) (2) (3) COST (=) (4)
d. TOTAL $ 0. 0.

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (+)/COST(-) (3A2+3Bd4)$  319593.

4. FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1l/ (YRS ECONOMIC LIFE))$ 79027.
5. SIMPLE PAYBACK PERIOD (1G/4) 4.71 YEARS
6. TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $ 1175696.
7. SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 3.16

(IF < 1 PROJECT DOES NOT QUALIFY)

8. ADJUSTED INTERNAL RATE OF RETURN (AIRR): 9.10 %
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1. COMPONENT 2. DATE
ARMY FY 1296 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1295
3. INSTALLATION AND LOCATION 4. PROJECT TITLE
-7 Fort Bliss, Texas Lighting Systems Upgrade - Project 2
5. PROGRAM ELEMENT 6. CATAGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($000)
465.9

9. COSTESTIMATES

ITEM UM QUANTITY UNIT COST COST ($000)

Conversion of existing fluorescent light fixtures to use T& | EA 1 465.9 405.9
lamps and electronic ballasts, and replacement of existing
incandescent and mercury vapor lighting with fluorescent
and high pressure sodium lighting. See attached cost
estimate for itemized breakdown of project. This work
shall be performed in buildings no. 500, 503, 504, 512,

515, b16.

ESTIMATED CONTRACT COST 416.695
CONTINGENCY (O%) 0
SIOH 24.283%
DESICGN 25.002
TOTAL REQUEST 465.985
TOTAL REQUEST (ROUNDED) 466.000

10. DESCRIPTION OF PROPOSED CONSTRUCTION

A. Retrofit 2,775 existing fluorescent light fixtures with electronic ballasts and T8 lamps. This will
require a total of 5,538 electronic ballasts for F32T& lamps, & electronic ballasts for FOGTE lamps,
11,076 F22T& lamps and 12 FOETS lamps. The ballasts and lamps can be purchased from the DLA.
The fixtures and lenses should be cleaned while the ballasts and lamps are replaced. In some cases,
it may be less expensive to replace the existing fixtures with new fixtures that already have
electronic ballasts and T& lamps. This should be determined at the time that construction bids are
recieved.

B. Remove 387 existing incandescent and mercury vapor light fixtures, and replace them with 316
new fluorescent and high pressure sodium light fixtures. The fixture types and quantities required
are listed on the cost estimate attached. The fluorescent fixtures should be specified with
electronic ballasts and T& lamps. This project shall require a new lighting layout design, demolition
and removal of existing fixtures, and installation of new fixtures and associated wiring. All switching
and circuitry is to remain the same wherever possible.

FORM PAGE NO.
Y 1DEC 76 1291 10f2
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1. COMPONENT 2. DATE
ARMY FY 1996 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995

3, INSTALLATION AND LOCATION
_ Fort Bliss, Texas

4, PROJECT TITLE 5. PROJECT NUMBER
Lighting Systems Upgrade - Project 2

1. REQUIREMENT

The project is required to reduce lighting energy consumption at Fort Bliss facilities. The project
provides more efficient interior lighting systems, in order to save lighting energy and cost. All
buildings included in this project will be active throughout the payback period. Installation of these
new lighting systems will result in the following:

Electrical Savings 529,729 KWH/yr
Gas Penalty 212 MCF/yr
Total Energy Savings 1,496 MMBTU/yr
.. Cost Savings 86,872 $/yr
Payback Period 55 yre
SR 2.77
CURRENT SITUATION:

A. The installation currently has much fluorescent lighting in it’s buildings. These existing light
fixtures typically have the T12 lamps and standard magnetic ballasts. The existing ballasts and
lamps should be replaced with new electronic ballasts and T& lamps, or completely new electronic
fluorescent fixtures should be installed, if less expensive. These electronic fluorescent lamps and
ballasts are more efficient and use less energy.

B. The facility also has numerous incandescent and mercury vapor lighting systems in it's buildings.
These existing light sources are inefficient and should be replaced with more efficient light sources,
such as fluorescent and high pressure sodium.

IMPACT IF NOT PROVIDED

If this project is hot provided, a reduction of 1,496 MMBTU per year of energy and $66,872 of utility
and maintenance costs will continue to be wasted. There will be no contribution to energy reduction
goals established at the facility.

FORM PAGE NO.
DD ypecre 1991 20F2
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: BLISS
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY95 (92)
INSTALLATION & LOCATION: FORT BLISS REGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 03-0185-03  EEAP LIGHTING STUDY SURVEY
FISCAL YEAR’1995 DISCRETE PORTION NAME: PROJECT2
ANALYSIS DATE: 03-17-95 ECONOMIC LIFE 20 YEARS PREPARED BY: PIEPER

1. INVESTMENT

A. CONSTRUCTION COST $ 416693,
B. SIOH $ 24293.
C. DESIGN COST $ 25002.
D. TOTAL COST (1A+1B+1C) §$  465988.

E. SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
F. PUBLIC UTILITY COMPANY REBATE $ 0.
G. TOTAL INVESTMENT (1D - 1E =~ 1F) $ 465988.

2. ENERGY SAVINGS (+) / COST (-)
DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994

UNIT COST  SAVINGS ANNUAL $ DISCOUNT DISCOUNTED

FUEL $/MBTU(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)

A. ELECT $ 6.46 1808. $ 11680. 15.08 $  176130.
B. DIST $ .00 0. $ 0. 18.57 S 0.
C. RESID $ .00 0. $ 0. 21.02 $ 0.
D. NAT G $ 2.27 -312. $ -708. 18.58 $  -13148.
E. COAL $ .00 0. $ 0. 16.83 $ 0.
F. PPG $ .00 0. $ 0. 17.38 S 0.
M. DEMAND SAVINGS $ 60974. 14.88 $  907293.
N. TOTAL 1496. $  71946. $ 1070275.

3. NON ENERGY SAVINGS(+) / COST(-)

A. ANNUAL RECURRING (+/-) $ 14926.
(1) DISCOUNT FACTOR (TABLE A) 14.88
(2) DISCOUNTED SAVING/COST (3A X 3A1) $  222099.
B. NON RECURRING SAVINGS(+) / COSTS(-)
- SAVINGS(+) YR  DISCNT DISCOUNTED
ITEM COST (-) OC  FACTR SAVINGS (+) /
(1) (2) (3) COST(~) (4)
d. TOTAL $ 0. 0.

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(~) (3A2+3Bd4)S$ 222099.

4. FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1l/ (YRS ECONOMIC LIFE))S$ 86872.
5. SIMPLE PAYBACK PERIOD (1G/4) 5.36 YEARS
6. TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $ 1292374.
7. SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 2.77

(IF < 1 PROJECT DOES NOT QUALIFY)

8. ADJUSTED INTERNAL RATE OF RETURN (AIRR): 8.39 %
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1. COMPONENT 2. DATE
ARMY FY 1996 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995
3. INSTALLATION AND LOCATION 4. PROJECT TITLE
Fort Bliss, Texas Lighting Systems Upgrade - Project 5
5, PROGRAM ELEMENT 6. CATAGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($000)
3674

9. COST ESTIMATES

ITEM UM QUANTITY UNIT COST COST ($000)

Conversion of existing fluorescent light fixtures to use T& | EA 1 3674 58674
lamps and electronic ballasts, and replacement of existing
incandescent and mercury vapor lighting with fluorescent
and high pressure sodium lighting. See attached cost
estimate for itemized breakdown of project. This work
shall be performed in buildings no. 720, 721, 722, 723,
724, 725, 736, 739, 740, 745, 746, 747, 754, 755, 756,

762, 769.

ESTIMATED CONTRACT COST B4G.AES
CONTINGENCY (0%) o)
SIOH 20.200
DESIGN | 20.789
TOTAL REQUEST 387.474
TOTAL REQUEST (ROUNDED) 386.000

10. DESCRIPTION OF PROPOSED CONSTRUCTION

A. Retrofit 2,405 existing fluorescent light fixtures with electronic ballasts and T8 lamps. This will
require a total of 4,422 electronic ballasts for F22T& lamps, 38& clectronic ballasts for FOETE
lamps, 8,624 F32T8 lamps and 524 FOBTS lamps. The ballasts and lamps can be purchased from
the DLA. The fixtures and lenses should be cleaned while the ballasts and lamps are replaced. In
some cases, it may be less expensive to replace the existing fixtures with new fixtures that already
have electronic ballaste and T& lamps. This should be determined at the time that construction
bids are recieved.

B. Remove 278 existing incandescent and mercury vapor light fixtures, and replace them with 235
new fluorescent and high pressure sodium light fixtures. The fixture types and quantities required
are listed on the cost estimate attached. The fluorescent fixtures should be specified with
electronic ballasts and T8 lamps. This project shall require a new lighting layout design, demolition
and removal of existing fixtures, and installation of new fixtures and associated wiring. All switching
and circuitry is to remain the same wherever possible.

FORM PAGE NO.
Y 1DEC76 1391 10f2
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1. COMPONENT 2. DATE
ARMY FY 1296 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995

3. INSTALLATION AND LOCATION
7 Fort Bliss, Texas

4. PROJECT TITLE 5. PROJECT NUMBER
Lighting Systems Upgrade - Froject

1. REQUIREMENT

The project is required to reduce lighting energy consumption at Fort Bliss facilities. The project
provides more efficient interior lighting systems, in order to save lighting energy and cost. All
buildings included in this project will be active throughout the payback period. Installation of these
new lighting systems will result in the following:

Electrical Savings 370,954 KWH/yr
Gas Penalty 2186 MCF/yr
Total Energy Savings 1,048 MMBTU/yr
.. Cost Savings 61,184 $lyr
Payback Period ' 6.5 yre
SIR 2.25
CURRENT SITUATION:

A. The installation currently has much fluorescent lighting in it's buildings. These existing light
fixtures typically have the T2 lamps and standard magnetic ballasts. The existing ballasts and
lamps should be replaced with new electronic ballaste and T& lamps, or completely new electronic
fluorescent fixtures should be installed, if less expensive. These electronic fluorescent lamps and
ballasts are more efficient and use less energy.

B. The facility also has numerous incandescent and mercury vapor lighting systems in it's buildings.
These existing light sources are inefficient and should be replaced with more efficient light sources,
such as fluorescent and high pressure sodium.

IMPACT IF NOT PROVIDED

If this project is not provided, a reduction of 1,048 MMBTU per year of energy and $61,1864 of utility
and maintenance costs will continue to be wasted. There will be no contribution to energy reduction
goals established at the facility.

FORM PAGE NO.
DD pec7e 1991 20F 2
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: BLISS
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY95 (92
INSTALLATION & LOCATION: FORT BLISS REGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 03-0185-03 EEAP LIGHTING STUDY SURVEY
FISCAL YEAR'1995 DISCRETE PORTION NAME: PROJECT3
ANALYSIS DATE: 03-17-95 ECONOMIC LIFE 20 YEARS PREPARED BY: PIEPER

1. INVESTMENT

A. CONSTRUCTION COST $  346485.
B. SIOH $ 20200.
C. DESIGN COST $ 20789.
D. TOTAL COST (1A+1B+1C) §  387474.

E. SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
F. PUBLIC UTILITY COMPANY REBATE $ 0.
G. TOTAL INVESTMENT (1D - 1E - 1F) $ 387474.

2. ENERGY SAVINGS (+) / COST (-)
DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994

UNIT COST  SAVINGS ANNUAL $ DISCOUNT DISCOUNTED

FUEL $/MBTU(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)

A. ELECT $ 6.46 1266. $ 8178. 15.08 $  123330.
B. DIST $ .00 0. $ 0. 18.57 S 0.
C. RESID $ .00 - 0. $ 0. 21.02 $ 0.
D. NAT G $ 2.27 -218. $ -494. 18.58 ¢ -9186.
E. COAL $ .00 0. $ 0. 16.83 S 0.
F. PPG $ .00 0. $ 0. 17.38 $ 0.
M. DEMAND SAVINGS $  42742. 14.88 $  636001.
N. TOTAL 1048. $ 50426. $  750144.

3. NON ENERGY SAVINGS(+) / COST(-)

A. ANNUAL RECURRING (+/-) $ 10758.
(1) DISCOUNT FACTOR (TABLE A) 14.88
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 160079.
B. NON RECURRING SAVINGS(+) / COSTS(-)
, SAVINGS(+) YR  DISCNT DISCOUNTED
ITEM COST (~) oC  FACTR SAVINGS (+) /
(1) (2) (3) COST(-) (4)
d. TOTAL $ 0. 0.
C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (322+3Bd4)$  160079.
4. FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bdl/ (YRS ECONOMIC LIFE))S$ 61184.
5. SIMPLE PAYBACK PERIOD (1G/4) 6.33 YEARS
6. TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $ 910223.
7. SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 2.35
(IF < 1 PROJECT DOES NOT QUALIFY)
8. ADJUSTED INTERNAL RATE OF RETURN (AIRR): 7.49 %
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1. COMPONENT 2. DATE
ARMY FY 1296 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995
3. INSTALLATION AND LOCATION 4. PROJECT TITLE
-7 Fort Bliss, Texas Lighting Systems Upgrade - Project 4
5. PROGRAM ELEMENT 6. CATAGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($000)
221.9

9. COST ESTIMATES

ITEM UM QUANTITY UNIT COST COST ($000)

Conversion of existing fluorescent light fixtures to use T& | EA 1 221.9 221.9
lamps and electronic ballasts, and replacement of existing
incandescent and mercury vapor lighting with fluorescent
and high pressure sodium lighting. See attached cost
estimate for itemized breakdown of project. This work
shall be performed in buildings no. 1101, 1102, 103, 1104,
1105, 1106, 1111, 1112, 1113, 1114, 115, 116, 1117, 1118, 1119, 1120,
122, 123, 124, 178, 179, M0, 184, 1270, 1271, 1272,
1273, 1274, 1275, 1276, 1277,1278,12792.

ESTIMATED CONTRACT COST 198.470
CONTINGENCY (0%) o)
SIOH 1571
DESIGN 11.908
TOTAL REQUEST 221949
TOTAL REQUEST (ROUNDED) 222.000

10. DEéCKI?TION OF PROPOSED CONSTRUCTION

A. Retrofit 1,075 existing fluorescent light fixtures with electronic ballasts and T& lamps. This will
require a total of 1,778 electronic ballasts for F32T6 lamps, 372 electronic ballasts for FOETE
lamps, 3,550 F32T8 lamps and 582 FOETS lamps. The ballasts and lamps can be purchased from
the DLA. The fixtures and lenses should be cleaned while the ballasts and lamps are replaced. In
some cases, it may be less expensive to replace the existing fixtures with new fixtures that already
have electronic ballasts and T& lamps. This should be determined at the time that construction
bids are recieved.

B. Remove 401 existing incandescent and mercury vapor light fixtures, and replace them with 305
new fluorescent and high pressure sodium light fixtures. The fixture types and quantities required
are listed on the cost estimate attached. The fluorescent fixtures should be specified with
electronic ballasts and T8 lamps. This project shall require a new lighting layout desigh, demolition
and removal of existing fixtures, and installation of new fixtures and associated wiring. All switching
and circuitry is to remain the same wherever possible.

FORM PAGE NO.
DD pec7e 1291 1of 2
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1. COMPONENT 2. DATE

ARMY FY 1996 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1295

3, INGTALLATION AND LOCATION
-7 Fort Bliss, Texas

4, PROJECT TITLE 5. PROJECT NUMBER
Lighting Systems Upgrade - Froject 4

1. REQUIREMENT

The project is required to reduce lighting energy consumption at Fort Bliss facilities. The project
provides more efficient interior lighting systems, in order to save lighting energy and cost. All
buildings included in this project will be active throughout the payback period. Installation of these
new lighting systems will result in the following:

Electrical Savings 197,773 KWH/yr
Gas Penalty 17 MCF/yr
Total Energy Savings 558 MMBTU/yr
.. Cost Savings 49,317 $/yr
Payback Period ' 4.5 yre
SR 3.51
CURRENT SITUATION:

A. The installation currently has much fluorescent lighting in it's buildings. These existing light
fixtures typically have the T12 lamps and standard magnetic ballasts. The existing ballasts and
lamps should be replaced with new electronic ballasts and T& lamps, or completely new electronic
fluorescent fixtures should be installed, if less expensive. These electronic fluorescent lamps and
ballasts are more efficient and use less energy.

B. The facility also has numerous incandescent and mercury vapor lighting systems in it's buildings.
These existing light sources are inefficient and should be replaced with more efficient light sources,
such as fluorescent and high pressure sodium.

IMPACT IF NOT PROVIDED

If this project is not provided, a reduction of 5568 MMBTU per year of energy and $49,317 of utility
and maintenance costs will continue to be wasted. There will be no contribution to energy reduction
goals established at the facility.

FORM PAGE NO.
DD pec7e 1991 20F 2
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: BLISS
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY95 (92)
INSTALLATION & LOCATION: FORT BLISS REGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 03-0185-03  EEAP LIGHTING STUDY SURVEY
FISCAL YEAR 1995 DISCRETE PORTION NAME: PROJECT4
ANALYSIS DATE: 03-17-95 ECONOMIC LIFE 20 YEARS PREPARED BY: PIEPER

1. INVESTMENT
A. CONSTRUCTION COST $ 198470.
B. SIOH $ 11571.
C. DESIGN COST $ 11908.
D. TOTAL COST (1A+1B+1C) $  221949.

E. SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
F. PUBLIC UTILITY COMPANY REBATE $ 0.
G. TOTAL INVESTMENT (1D - 1E - 1F) $ 221949.

2. ENERGY SAVINGS (+) / COST (-)
DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994

UNIT COST  SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
FUEL $/MBTU(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELECT $ 6.46 675. $ 4361. 15.08 $ 65756.
B. DIST $ .00 0. $ 0. 18.57 $ 0.
C. RESID $ .00 0. $ 0. 21.02 $ 0.
D. NAT G $ 2.27 -117. $ -265. 18.58 $ -4930.
E. COAL $ .00 0. $ 0. 16.83 S 0.
F. PPG $ .00 0. $ 0. 17.38 $ 0.
M. DEMAND SAVINGS $ 37690. 14.88 $§ 560827.
N. TOTAL 558. $  41785. $  621653.

3. NON ENERGY SAVINGS(+) / COST(-)

A. ANNUAL RECURRING (+/-) , $ 7532.
(1) DISCOUNT FACTOR (TABLE A) 14.88
(2) DISCOUNTED SAVING/COST (3A X 3A1l) $ 112076.
B. NON RECURRING SAVINGS(+) / COSTS(-)
SAVINGS(+) YR DISCNT DISCOUNTED
ITEM COST (-) OC  FACTR SAVINGS (+) /
(1) (2) (3) COST(-) (4)
d. TOTAL $ 0. 0.

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4)$ 112076.

4. FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1l/ (YRS ECONOMIC LIFE))S$ 49317.
5. SIMPLE PAYBACK PERIOD (1G/4) 4.50 YEARS
6. TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $  733729.
7. SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 3.31

(IF < 1 PROJECT DOES NOT QUALIFY)

8. ADJUSTED INTERNAL RATE OF RETURN (AIRR): 9.35 %
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1. COMPONENT 2. DATE
ARMY FY 1296 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995
3. INSTALLATION AND LOCATION 4, PROJECT TITLE
-7 Fort Bliss, Texas Lighting Systems Upgrade - Project 5
5. PROGRAM ELEMENT ©. CATAGORY CODE 7. PROJECT NUMBER &. PROJECT COST ($000)
2287

9. COSTESTIMATES

ITEM UM QUANTITY UNIT COST COST ($000)

Conversion of existing fluorescent light fixtures to use 78 | EA 1 228.7 228.7
lamps and electronic ballasts, and replacement of existing
incandescent and mercury vapor lighting with fluorescent
and high pressure sodium lighting. See attached cost
estimate for itemized breakdown of project. This work
shall be performed in buildings no. 2320, 2321, 2322,
2223, 2224, 2225, 2326, 2227, 2331, 2322, 2333,
2234, 2335, 2336, 2337, 2340, 2241, 2342, 2345,
2244, 7345, 2546, 2547, 2250, 2251, 2352, 2353,
2254, 2355, 2256, 2357.

ESTIMATED CONTRACT COST 204528
CONTINGENCY (0%) 0
SIOH 1.924
DESIGN 12.272
TOTAL REQUEST 228.724
TOTAL REQUEST (ROUNDED) 229.000

10. DESCRIFTION OF PROPOSED CONSTRUCTION

A. Retrofit 841 existing fluorescent light fixtures with electronic ballasts and T& lamps. This will
require a total of 1,662 electronic ballasts for F32T8 lamps and 3,564 F32T6 lamps. The ballasts
and lamps can be purchased from the DLA. The fixtures and lenses should be cleaned while the
ballasts and lamps are replaced. In some cases, it may be less expensive to replace the existing
fixtures with new fixtures that already have electronic ballasts and T& lamps. This should be
determined at the time that construction bids are recieved.

B. Remove 797 existing incandescent and mercury vapor light fixtures, and replace them with 56&
new fluorescent and high pressure sodium light fixtures. The fixture types and quantities required
are listed on the cost estimate attached. The fluorescent fixtures should be specified with
electronic ballasts and T8 lamps. This project shall require a new lighting layout design, demolition
and removal of existing fixtures, and installation of new fixtures and associated wiring. All switching
and circuitry is to remain the same wherever possible.

FORM PAGE NO.
DD oK% 1391 (e
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1. COMPONENT 2. DATE
ARMY FY 1296 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995

3, INSTALLATION AND LOCATION
Fort Bliss, Texas

4, PROJECT TITLE 5. PROJECT NUMBER
Lighting Systems Upgrade - Project 5

1. REQUIREMENT

The project is required to reduce lighting energy consumption at Fort Bliss facilities. The project
provides more efficient interior lighting eystems, ih order to save lighting energy and cost. All
buildings included in this project will be active throughout the payback period. Installation of these

new lighting systems will result in the following:

Electrical Savings 250,605 KWH/yr
Gas FPenalty 151 MCF/yr
Total Energy Savings 725 MMBTU/yr
.. Cost Savings 79,9867 $/yr
Payback Period ' 2.8 yre
SIR 5.20
CURRENT SITUATION:

A. The installation currently has much fluorescent lighting in it's buildings. These existing light
fixtures typically have the T12 lamps and standard magnetic ballasts. The existing ballasts and
lamps should be replaced with new electronic ballasts and T& lamps, or completely new electronic
fluorescent fixtures should be installed, if less expensive. These electronic fluorescent lamps and
ballasts are more efficient and use less energy.

B. The facility also has humerous incandescent and mercury vapor lighting systems in it's buildings.
These existing light sources are inefficient and should be replaced with more efficient light sources,
such as fluorescent and high pressure sodium.

IMPACT IF NOT PROVIDED

If this project is not provided, a reduction of 725 MMBTU per year of energy and $79,287 of utility
and maintenance costs will continue to be wasted. There will be no contribution to energy reduction
goals established at the facility.

FORM PAGE NO.
DD iones 1391 % OF 2
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: B
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID

INSTALLATION & LOCATION: FORT BLISS REGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 03-0185-03 EEAP LIGHTING STUDY SURVEY
FISCAL YEAR1995 DISCRETE PORTION NAME: PROJECTS

l.
A.
B.

ANALYSIS DATE: 03-17-95 ECONOMIC LIFE 20 YEARS PREPARED BY: P
INVESTMENT
CONSTRUCTION COST S 204528.
SIOH $ 11924.
DESIGN COST $ 12272.

C.
D.
E.
F.
G.

2.

TOTAL COST (1A+1B+1C) $ 228724.

SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
PUBLIC UTILITY COMPANY REBATE $ 0.
TOTAL INVESTMENT (1D - 1E - 1F) $ 228724.

ENERGY SAVINGS (+) / COST (-)

DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994

LISS
FY95 (92)

IEPER

UNIT COST  SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
FUEL $/MBTU(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELECT $§ 6.46 876. $ 5659. 15.08 $ 85337.
B. DIST $ .00 0. $ 0. 18.57 $ 0.
C. RESID $ .00 0. $ 0. 21.02 S 0.
D. NAT G $ 2.27 -151. $ -342. 18.58 S -6363.
E. COAL $ .00 0. $ 0. 16.83 S 0.
F. PPG $ .00 0. $ 0. 17.38 $ 0.
M. DEMAND SAVINGS $ 59104. 14.88 $  879468.
N. TOTAL 725. $  64420. $ 958442,

NON ENERGY SAVINGS(+) / COST(-)

A. ANNUAL RECURRING (+/-) $ 15567.
(1) DISCOUNT FACTOR (TABLE A) 14.88
(2) DISCOUNTED SAVING/COST (3A X 3Al) $ 231637.
B. NON RECURRING SAVINGS(+) / COSTS(-)
SAVINGS (+) YR  DISCNT DISCOUNTED
ITEM COST (-) OC  FACTR SAVINGS (+) /
(1) (2) (3) COST(-) (4)
d. TOTAL $ 0. 0.
C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4)$  231637.
FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1l/ (YRS ECONOMIC LIFE))S$S 79987.
SIMPLE PAYBACK PERIOD (1G/4) 2.86 YEARS
TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $ 1190079.
SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 5.20
(IF < 1 PROJECT DOES NOT QUALIFY)
ADJUSTED INTERNAL RATE OF RETURN (AIRR): 11.85 %
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1. COMPONENT 2. DATE
ARMY FY 1996 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995
3. INSTALLATION AND LOCATION 4. PROJECT THLE
-7 Fort Bliss, Texas Lighting Systems Upgrade - Project &
5. PROGRAM ELEMENT 6. CATAGORY CODE 7. PROJECT NUMBER &. PROJECT COST ($000)
5011

9. COSTESTIMATES

ITEM u/M QUANTITY UNIT COST COST ($000)

Conversion of existing fluorescent light fixtures to use T8 | EA 1 5011 501.1
lamps and electronic ballasts, and replacement of existing
incandescent and mercury vapor lighting with fluorescent
and high pressure sodium lighting. See attached cost
estimate for itemized breakdown of project. This work
shall be performed in buildings no. 2527, 2528, 2529,
2536, 2537, 2538, 2568, 5000, 5804, 5805, 58608,
5828, 5843, 5849, 5850, 5851, 5852, 5653, 5854,
5855, 5856, 5857, 5858, 5659, 5660, 5662, 55664.

ESTIMATED CONTRACT COST 448127
CONTINGENCY (0%) o)
SIOH 26126
DESIGN 26.688
TOTAL REQUEST 501141
TOTAL REQUEST (ROUNDED) 502.000

10. DESCRIPTION OF PROPOSED CONSTRUCTION

A. Retrofit 3,001 existing fluorescent light fixtures with electronic ballasts and T& lamps. This will
require a total of 5,982 electronic ballasts for F32T8 lamps, 20 electronic ballasts for FOGTS
lamps, 10,299 F32T8 lamps and 40 FOGTS lamps. The ballasts and lamps can be purchased from
the DLA. The fixtures and lenses should be cleaned while the ballasts and lamps are replaced. In
some cases, it may be less expensive to replace the existing fixtures with new fixtures that already
have electronic ballasts and T& lamps. This should be determined at the time that construction
bids are recieved.

B. Remove 832 existing incandescent and mercury vapor light fixtures, and replace them with 466
new fluorescent and high pressure sodium light fixtures. The fixture types and quantities required
are listed on the cost estimate attached. The fluorescent fixtures should be specified with
electronic ballasts and T& lamps. This project shall require a new lighting layout design, demolition
and removal of existing fixtures, and installation of new fixtures and associated wiring. All switching
and circuitry is to remain the same wherever possible.

PAGE NO.

FORM
bD 1DEC76 1291 10f2
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1. COMPONENT 2. DATE
ARMY FY 1296 MILITARY CONSTRUCTION PROJECT DATA 17, March, 1995

3. INSTALLATION AND LOCATION
-7 Fort Bliss, Texas

4. PROJECT TITLE 5. PROJECT NUMBER
Lighting Systems Upgrade - Project ©

1. REQUIREMENT

The project is required to reduce lighting energy consumption at Fort Bliss facilities. The project
provides more efficient interior lighting systems, in order to save lighting energy and cost. All
buildings included in this project will be active throughout the payback period. Installation of these
new lighting systems will result in the following:

Electrical Savings 748,515 KWH/yr
Gas Penalty 440 MCF/yr
Total Energy Savings 2014 MMBTU/yr
.. Cost Savings 126,135 $/yr
Payback Period ' 3.2 yre
SIR 3.74
CURRENT SITUATION:

A. The installation currently has much fluorescent lighting in it's buildings. These existing light
fixtures typically have the T12 lamps and standard magnetic ballasts. The existing ballasts and
lamps should be replaceal with new electronic ballasts and T& Iamps, or complctely new electronic
fluorescent fixtures should be installed, if less expensive. These electronic fluorescent lamps and
ballasts are more efficient and use less energy.

B. The facility also has numerous incandescent and mercury vapor lighting systems in it's buildings.
These existing light sources are inefficient and should be replaced with more efficient light sources,
such as fluorescent and high pressure sodium.

IMPACT IF NOT PROVIDED

If this project is not provided, a reduction of 2,114 MMBTU per year of energy and $126,125 of utility
and maintenance costs will continue to be wasted. There will be no contribution to energy reduction
goals established at the facility.

FORM PAGE NO.
DD ,ionas 1391 2 OF 2
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1.
A.
B.
c.
D.
E.
F.
G.

2.

LIFE CYCLE COST ANALYSIS SUMMARY STUDY: BLISS
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY95 (92)
INSTALLATION & LOCATION: FORT BLISS REGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 03-0185-03 EEAP LIGHTING STUDY SURVEY
FISCAL YEAR 1995 DISCRETE PORTION NAME: PROJECT®6
ANALYSIS DATE: 03-17-95 ECONOMIC LIFE 20 YEARS PREPARED BY: PIEPER

INVESTMENT

CONSTRUCTION COST $ 448127.
SIOH $ 26126.
DESIGN COST $ 26888.

TOTAL COST (1A+1B+1C) $ 501141.

SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
PUBLIC UTILITY COMPANY REBATE $ 0.
TOTAL INVESTMENT (1D - 1lE - 1F) $ 501141.

ENERGY SAVINGS (+) / COST (-)

DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994

UNIT COST  SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
FUEL $/MBTU (1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELECT $ 6.46 2554. $  16499. 15.08 $  248803.
B. DIST $ .00 0. $ 0. 18.57 S 0.
C. RESID $ .00 0. $ 0. 21.02 $ 0.
D. NAT G $§ 2.27 -440. $ -998, 18.58 $  -18541.
E. COAL $ .00 0. $ 0. 16.83 $ 0.
F. PPG $ .00 0. $ 0. 17.38 $ 0.
M. DEMAND SAVINGS $ 86194. 14.88 $ 1282567.
N. TOTAL 2114. $ 101695. $ 1512828.

NON ENERGY SAVINGS(+) / COST(-)

A. ANNUAL RECURRING (+/-) $ 24440.
(1) DISCOUNT FACTOR (TABLE A) 14.88
(2) DISCOUNTED SAVING/COST (3A X 3Al) $ 363667.
B. NON RECURRING SAVINGS(+) / COSTS(-)
: . SAVINGS(+) YR  DISCNT DISCOUNTED
ITEM COST (~) OC  FACTR SAVINGS (+) /
(1) (2) (3) COST(~-) (4)
d. TOTAL $ 0. 0.

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4)S$ 363667.

FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bdl/ (YRS ECONOMIC LIFE))S$ 126135.

SIMPLE PAYBACK PERIOD (1G/4) 3.97 YEARS
TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $ 1876495.
SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 3.74

(IF < 1 PROJECT DOES NOT QUALIFY)

ADJUSTED INTERNAL RATE OF RETURN (AIRR): 10.03 %
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APPENDIX A
-7 ENERGY COST ANALYSIS

Electrical Energy Cost Analysis

Electric Rate Schedule: Fort Bliss is supplied electrical power by the El Paso Electric Company.
The Electric Co. representative for the Fort Bliss account is currently Joe Provincio, in El Paso,
Texas, 915-543-5947. The facility is billed under the Military Reservation Service Rate, Schedule
No. 31, which is provided, beginning on page A-2. The current monthly billing components of
this rate schedule are as follows:

Demand Charge: $21.50/KW for the first 10,000 KW or less of billing demand
- $21.50/KW  for all billing demand over 10,000 KW

where: Billing Demand is the highest 30 minute peak KW load during each
month, measured between 10:00 AM and 8:00 PM, Monday through
Friday, but never less than 75% of the highest billing demand, established
by Fort Bliss during the previous months of May through October, nor
less than 10,000 KW, whichever is greater.

Energy Charge: $0.00764/KWH

Fuel Charge: $0.01441/KWH.

Avoided Costs: In order to convert electric demand and energy savings into dollar savings, the
avoided costs of demand and energy are determined. These are the marginal cost savings to be
realized by the facility, per unit of demand or energy saved. Using the above billing components,
the Avoided Cost of Demand (Cp) and the Avoided Cost of Energy (Cg) are determined as
follows:

c, - $2L50
KW
Cp=(E+F)x _KWH 1000000 BTU $
3413 BTU = MMBTU MMBTU

where,
E = energy charge = $0.00764/KWH
F = fuel cost factor = $0.01441/KWH

C; = (0.00764 + 0.01441) x 1,000,000 _  $6.46
3413 MMBTU

Rebate Progran: The El Paso Electric Company currently offers cash incentives for lighting
retrofits, which area listed on page A-5. These incentives will be included where applicable in
the ECO savings calculations in this study.

A-l
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TARIFF CLERK

SCHEDULE NO. 31
MILITARY RESERVATION SERVICE RATE

PPLICABILITY

Available to United States Army for Fort Bliss Main Post Area for a minimum contract capacity of
10.000 kilowatts. All service will be taken at the point of delivery designated by the Company.

TERRITORY

£l Paso County. Texas

TYPE OF SERVICE

Service will be alternating current 60 hertz. three phase at the transmission voltage of 115.000
volts.

MONTHLY RATE

Demand Charge

$21.50 per kilowatt for the first 10.000 kilowatts or less of Demand (1)
$21.50 per ki-l.owart for all additional kilowatts of Demand (1)
Energy Charge

$0.00764 per kilowatt-hour for all kilowatt-hours ()
MONTHLY MINIMUM

Demand charge for the Minimum Contract Cépacity of 10.000 kilowatts or the applicable
minimum demand charge, whichever is greater.

DETERMINATION OF DEMAND

Maximum demand will be defined as the highest measured'thirty (30) minute average kilowatt ()
load determined by measurement. The measured demand will be adjusted for billing when
the metering adjustment clause is applicable.

The demand used for billing shall never be less than 75% of the highest measured on-peak
demand (adjusted for metering adjustment) established during billing months May through
October in the twelve {(12) month period ending with the current month. nor less than the
minimum contract capacity, whichever is greater. The exception t0 this will occur when the
1:2 on-peak - 12 off-peak provision is invoked. At that time. the measured billing demand
shall be used for the purpose of this paragraph.

When the demand established during the off-peak period exceeds the demand
established during the on-peak period. the demand used for billing will be 1:2 the
on-peak period demand plus 1.2 the off-peak period demand.

On-peak period shall be from 10:00 A.M. 1o 8:00 P.M. Mountain Standard Time for weekdays of
Monday through Friday. Of-peak period shall be all other hours of the week not covered in the
on-peak period. ’

Section Number 1 Revision Number 4
Sheet Number 18 Efecltive with eneray consumed
Page 1 0of 2 after

- A-2




- EL PASO ELECTRIC COMPANY

SCHEDULE NQO. 31
MILITARY RESERVATION SERVICE RATE

ATING PERIOD SELECTION OPTION

pon written request by the customer and approval by the Company. a customer may shift his
0-hour peak period for billing purposes by two (2) hours around the normally defined on-peak
eriod. The customer may exercise this option twice during a twelve (12) month billing period.

ETERED ADJUSTMENT

El Paso Electric Company metering equipment is installed on the low voltage (14.4 KV)
side of substation transformation. therefore. for billing purposes. (1) the metered kilowatt
demands shall be increased by 1.035% and (2) the metered kilowatt-hour usages shall
be increased by 0.825%. For purposes of this adjustment. the Ben Milam School
kilowatt demand and kilowatt-hour usage shall be subtracted from the Fort Bliss kilowatt
demand and kilowatt-hour usage before the adjustment.

3 Ben Milam School. Ben Milam Schootl is located within the Fort Bliss Military
Reservation but is a school of the El Paso Independent School District. Presently. Ben
Milam School is serviced through Fort Bliss facilities. To compensate Fort Bliss for this
usage. El Paso Electric Company shall deduct from Fort Bliss’ demand billing Ben
Milam’s actual measured demand and energy each month.

POWER FACTOR ADJUSTMENT

f the power factor at the time of the highest measured thirty (30) minute interval kilowatt (T)

iemand for the entire plant is below 90% lagging. a charge of $0.0700 per KVAR will be
nade for each KVAR by which customer's computed KVAR demand exceeds 48.432% of
he measured kilowatt demand. If the power factor is greater than or equal to S0%. then no
hower factor adjustment will be made.

'IXED FUEL FACTOR

he above rates are subject to the provisions of Company's Tariff Schedule No. 98 entitled Fixed
Fuel Factor.

'ERMS OF PAYMENT

"he due date of the bill for util'it'y service shall not be less than sixteen (16) days after issuance.
\ bill becomes delinquent if not received at the Company by the due date.

[ERMS AND CONDITIONS

he Company's Rules and Regulations apply to service under this schedule. The Term of
ontract under this schedule shall not be less than ten (10) years.

PUBLIC UTILITY COMMISSION OF TEXAS
AFPPROVED

M0 352 ccc}?fro‘q’ 969 ;} 5=
GCNTROL # ‘02
TARIFE CLERK

—_—

Section Number 1 Revision Number A-3
Choot Nitrmmhor S 1 EHsastive with eneray.




APPLICABILITY

Texas Service Area

FORMULA
The Fixed Fuel Factors recognize loss adjustments due to different voitage levels of service:

Texas Svstem

Transmission Voltage

(if customer is not specified -
below and takes service and is
metered at 63,000 voits and higher.)

Schedule No. 15
Schedule No. 26
Scheduie No. 29
Schedule No. 30
Schedule No. 31

Primarv Voltage
(If customer takes service and is
metered at 2.400 voits or higher but

less than 63.000 voits.)

Secondary Voltage
(If customer takes service and is

metered at 480 voits and below.)

SCHEDULE NO. 98

FIXED FUEL FACTOR

Electric service billed under rate schedules having a Fixed Fuel Factor Clause shall be subject
to a Fixed Fuel Factor.

TERRITORY

Fixed

Energy Fuel
Loss Factor
Factor {S/KWH)

1.000000 0.01823

95228 .01450 ()
97285 01482 ()
.94636 .01441 (1)
.94636 .01441 (1)
Q4636 —> .01441-=z270 (1)(

.97285 0.01482 (Hi.

1.01513 0.01546 (R)(F

PUBLIC UTILITY COMMISSION OF TEXAS
APPRCVED

MRO9 32 cocxer . 9945 -
Q
CONTROL # 109%3

TARFr CLERK

Revision Number 13

Section Number 1
Sheet Number 27

Effective with enerav consum
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Table 11:

~NOoOUVMSsAUWN -

.-

Eligible E-Light Technologies & Incentives

Technologies

Optical Reflectors 4-ft 4 lamp fixture
Optical Reflectors 8-ft 2 lamp fixture
oOptical Reflectors 2x2-ft 2 lamp fixture
Halogen PAR replacing incandescent

Exit Sign Conversion to Incandescent
Compact Fluorescent Lamp

HID Replacing Fluorescent (indoor only)

Incentive Amount

$12.50/fixture delamp
$11.75/fixture detamp
$6.25/fixture delamp
$0.75/lamp removed
$1.25/2 lamp removed
$1.50/lamp removed
$129.00/peak kW avoided

A-5




Natur'e’ll Gas Energy Cost Analysis

Gas Service Contract: Fort Bliss is currently supplied natural gas for process and heating by
Southern Union Gas Company, based in El Paso, Texas. The current contract calls for the billing
amount to be figured monthly, based on a special transportation rate. This contract is described
by Southern Union Gas on page A-7, which has included the transportation rate history for the
1994 calendar year.

Avoided Cost: In order to convert gas energy savings or penalties into cost savings or penalties,
the Avoided Cost of Gas (C,) is determined. Since the gas costs vary monthly as described
above, the avoided cost of gas energy will be determined by averaging the billing history provided
by Southern Union Gas on page A-7 as follows:

C. = (Trans. Rate Avg. Cost of G —_—
¢ = (Trans ) + (Avg. Cost of Gas) 3ICF

where,

Avg. Cost of Gas' = $1.983 per MCF
Transportation Rate = $0.285 per MCF

Cs = (0285 + 1.983 ) = 2268 —>—

MCF

A-6




9155214568
3-22-94 THU 15:21 SOUTHERN UNION GAS CO. FAK NO. 9155214560 P, 01

‘] Soﬁtilern
% Union Gas

P.O. Box 2040, EL Paso, Trxas 79976-0001 (915) 544-6300
December 22, 1994

Mr. Chris Pieper

Huitt Zollars
RE: Lighting & Energy Study for Fort Bliss

Dear Mr. Pieper:

You requested that we provide you with the Tariff rate, for Fort Bliss, for natural gas. Fort Bliss is
on a special transportation rate of $.285 per MCF at 14.9 psia plus the cost of gas which all classes
of customers pay. What follows is a summary table of the cost of gas for the past 12 months. A
recent rate sheet is attached.

MONTH/YEAR COST OF GAS/MCF
January 1994 $2.298
February 1994 $2.330
March 1994 $2.286
April 1994 $2.286
May 1994 $2.062
June 1994 $1.783
July 1994 $1.783
August 19%4 - $1.783
September 1994 $1.925
October 1994 $1.770
November 1994 $1.769
December 1994 $1.721

We hope this is the information you were looking for to complete your energy study for Ft. Bliss. If
we can be of further assistance please do not hesitate to call me at 915/521-4502.

Sincerely Yours,

CF:vp
Attachment
A-7




REFERENCES

1. AvgCost = (2.298+2.330+2.286+2.286+2.062+1.783+1.783+1.783+1.925+1.770+1.769+1.721)/12 = 1.983

A-8
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" APPENDIX B
- DETAILED CALCULATIONS

Annual Heating and Cooling Percentage Calculations

The percentage of the year that the building's heating systems are in operation (H,) and the
percentage of the year that the building's cooling systems are in operation (H.) were determined
to be used in the heating energy penalty and the cooling energy savings calculations. For the
purposes of this study, all building heating systems are assumed to operate whenever the outside
air temperature is below 60 F and all building cooling systems are assumed to operate whenever
the outside air temperature is above 70 F. These annual hours were obtained from Engineering
Weather Data, TM 5-785. The weather data in this technical manual with the closest proximity
to Fort Bliss was obtained from Brownsville IAP, Texas. This data showed an annual total of
1,189 hours below 60 F and 5,993 hours above 70 F. Using these figures, the values of H, and
H. were determined as follows:

.- H, = 1,189 hrs _ 0.13 H,
- 8,760 hrs

_ 5,993 hrs
8,760 hrs

= 0.68

Heating and Cooling System Efficiencies

In order to calculate the heating energy penalties and cooling energy savings, the heating and
cooling system efficiencies were estimated. The buildings surveyed had various types of cooling
and heating systems as is shown on the Building Data Sheets in Appendix G. The most common
type of cooling system was the simple evaporative cooler. The heating systems ranged from gas
fired unit heaters, to gas fired furnaces, to small hot water hydronic systems. The ages of these
HVAC systems also varied greatly from building to building.

In order to simplify the calculations, all cooling systems will be assumed to have an Energy
Efficiency Ratio (EER) of 30 BTU/W-hr, and all gas fired heating systems will be assumed to
have an efficiency (EFF,) of 70%. These values will be used in the savings calculations as
follows:

30 BTU

EER =

EFF, = 0.70

Annual Hours of Lighting Operation

The operational buildings of Fort Bliss are operated basically 4 days per week, and 10 hours per
day. However, in the storage buildings, which are basically the 1100s and the 2300s, the lighting
is used less than 40 hours per week. The facility is operational year round, 32 weeks per year.
For the purposes of this study, the annual Lighting Operational Period (H) for all buildings except
the 1100 and 2300 series is calculated as follows:

Assumptions:
10 hrs per day
4 days per week
52 weeks per year

B-1




- i - 10 Ars X 4 days X 52 wks _ 2,080 hrs
day week yr yr

For the 1100 and 2300 series of buildings, the annual lighting operational period is calculated as
follows:

Assumptions:
5 hrs per day
4 days per week
52 weeks per year

_ S hrs X 4 days N 52 wks _ 1,040 hrs
day week yr yr

H

Total Lighting Energy Consumption

The total annual lighting energy consumption for Fort Bliss was computed to be used as a
yardstick against calculated ECO energy savings. The data for this calculation were taken from
the data sheets included in Appendix G. First, the total number of each different type of light
fixture was counted for each building. These numbers are presented on pages B-4 to B-9. Next,
using the input wattage of each fixture and the total count for each building, the lighting loads
for each building were calculated on pages B-10 to B-15 . Finally, using the calculated lighting
loads, the annual lighting operational periods and the number of duplicate buildings, the total
annual lighting energy consumption was calculated for the buildings included in this study, see
page B-16. The following sample calculation illustrates the procedure used.

Sample Calculation:  Building #11

(a) Lighting Load for 4 Lamp, F40, Lay-in Fixtures: (see page B-10)
Assumptions:

Quantity of 4 lamp, F40, lay-in fixtures' = 24
Input wattage® = 192 watts per fixture

24 fixtures x 192 warts _ 4,608 watts

fixture

(b) Total Lighting Load (L) for Building #11: (see page B-10)

L = 15,094 watts

©) Annual Lighting KWH for Building #11:

Assumptions:
Lighting Period® = 2,080 hrs/yr




2,080 hrs x 1 KW _ 31,396 KWH
yr 1,000 watts yr

15,094 warts x

(d) Total Annual KWH for Building #11 and All Similar Buildings: (see page B-16)

Assumptions:
No. of Similar Buildings = 5

31,396 KWH x ( 1 unigue + 5 similar ) = 188,376 KwH
yr yr

Based on the building by building calculations as demonstrated above, the total annual lighting
energy for the buildings studied was determined as follows:

Total Annual Lighting Energy = 4990,613 XPH
yr
In unit of energy (BTUs), this is as follows:
4,990,613 KWH x 3,413 BTU x 1 MMBTU  _ 17,032.9 MMBTU
yr KWH 1,000,000 BTU yr

Divided between the 12 months of the year, this is as follows:

4,990,613 KWH | 1yr _ 415884 KWH
yr 12 mos mo
REFERENCES

1. From ECO Data Sheets, see Appendix G.
2. Per Advance ballasts manufacturer's data for 2, 2 lamp ballasts with F40 fluorescent lamps.

3. From Annual Lighting Operational Period Calculation, Appendix B.
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LIGHT FIXTURE TYPE

FIXTURE QUANTITY
BUILDING NUMBER

11

12

13

51

54

55

56

58

4 LAMP, F40, LAY-IN

142

24

12

74

58

36

47

98

86

4 LAMP, F40, POLYWRAP

25

19

21

10

4 LAMP, F40, LOUVERED

33

53

15

4 LAMP, F40, INDUSTRIAL

20

0

12

3 LAMP, F40, LOUVERED

0

18

3 LAMP, F40, INDUSTRIAL

2 LAMP, F40, LAY-IN

10

17

2 LAMP, F40, POLYWRAP

14

13

13

2 LAMP, F40, LOUVERED

13

25

19

16

54

17

2 LAMP, F40, INDUSTRIAL

20

13

1 LAMP, F40, POLYWRAP

1 LAMP, ¥40, LOUVERED

27

1 LAMP, F40, INDUSTRIAL

4 LAMP, F96-75W, INDUSTRIAL

3 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F96-215W, LOUVERED

10

2 LAMP, F96-110W, LOUVERED

19

2 LAMP, F96-75W, LOUVERED

20

18

10

1 LAMP, F96-215W, LOUVERED

1 LAMP, F96-110W, LOUVERED

1 LAMP, F96-75W, INDUSTRIAL

11

45

2 LAMP, F40U, 2x2, LAY-IN

24

1 LAMP, 400W-MH, HID

1 LAMP, 400W-MVR, MERC.

2 LAMP, 1000W, QUARTZ

1 LAMP, 500W-PS, SOCKET

29

1 LAMP, 250W-MVR, MERC.

1 LAMP, 300W-PS, SOCKET

1 LAMP, 200W-PS, SOCKET

25

1 LAMP, 150W-A21, SOCKET

10

15

1 LAMP, 100W-A19, SOCKET

13

18

16

1 LAMP, 60W-A19, SOCKET

17

15

11

16

29

1 LAMP, 40W, SOCKET

12
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LIGHT FIXTURE TYPE

FIXTURE QUANTITY
BUILDING NUMBER

111

311

500

512

720

722 | 723 | 724 | 725 | 762

4 LAMP, F40, LAY-IN

143

29

70 24 73

4 LAMP, F40, POLYWRAP

34

19

125

30

4 LAMP, F40, LOUVERED

82

375

87

4 LAMP, F40, INDUSTRIAL

3 LAMP, F40, LOUVERED

{3 LAMP, F40, INDUSTRIAL

2 LAMP, F40, LAY-IN

2 LAMP, F40, POLYWRAP

22

23

34

22 83 1 9 234

2 LAMP, F40, LOUVERED

109

172

24

2 LAMP, F40, INDUSTRIAL

12 12 16

1 LAMP, F40, POLYWRAP

10

1 LAMP, F40, LOUVERED

1 LAMP, F40, INDUSTRIAL

20

4 LAMP, F96-75W, INDUSTRIAL

3 LAMP, F96-75W, INDUSTRIAL

12

2 LAMP, F96-215W, LOUVERED

2 LAMP, F96-110W, LOUVERED

36

44

2 LAMP, F96-75W, LOUVERED

1 LAMP, F96-215W, LOUVERED

1 LAMP, F96-110W, LOUVERED

1 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F40U, 2x2, LAY-IN

1 LAMP, 400W-MH, HID

1 LAMP, 400W-MVR, MERC.

2 LAMP, 1000W, QUARTZ

1 LAMP, 500W-PS, SOCKET

29 7 5

1 LAMP, 250W-MVR, MERC.

1 LAMP, 300W-PS, SOCKET

1 LAMP, 200W-PS, SOCKET

1 LAMP, 150W-A21, SOCKET

10

15

1 LAMP, 100W-A21, SOCKET

12

29

49

1 LAMP, 60W-A19, SOCKET

13

24

13

1 LAMP, 40W, SOCKET

22
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LIGHT FIXTURE TYPE

FIXTURE QUANTITY
BUILDING NUMBER

769

738

746

754

1101

1102

1105

1106

1178

1270

4 LAMP, F40, LAY-IN

16

60

4 LAMP, F40, POLYWRAP

13

51

4 LAMP, F40, LOUVERED

21

30

4 LAMP, F40, INDUSTRIAL

3 LAMP, F40, LOUVERED

3 LAMP, F40, INDUSTRIAL

2 LAMP, F40, LAY-IN

2 LAMP, F40, POLYWRAP

12

34

2 LAMP, F40, LOUVERED

28

12

2 LAMP, F40, INDUSTRIAL

12

1 LAMP, F40, POLYWRAP

15

1 LAMP, F40, LOUVERED

1 LAMP, F40, INDUSTRIAL

4 LAMP, F96-75W, INDUSTRIAL

56

3 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F96-215W, LOUVERED

2 LAMP, F96-110W, LOUVERED

87

87

2 LAMP, ¥96-75W, LOUVERED

24

13

1 LAMP, F96-2156W, LOUVERED

1 LAMP, F96-110W, LOUVERED

1 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F40U, 2x2, LAY-IN

1 LAMP, 400W-MH, HID

1 LAMP, 400W-MVR, MERC.

2 LAMP, 1000W, QUARTZ

1 LAMP, 500W-PS, SOCKET

29

1 LAMP, 250W-MVR, MERC.

1 LAMP, 300W-PS, SOCKET

1 LAMP, 200W-PS, SOCKET

16

10

12

26

1 LAMP, 150W-A21, SOCKET

1 LAMP, 100W-A21, SOCKET

1 LAMP, 60W-A19, SOCKET

25

1 LAMP, 40W, SOCKET
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LIGHT FIXTURE TYPE

FIXTURE QUANTITY
BUILDING NUMBER

1271

2322

2320

2333 | 2354 | 2527 | 2528

2529 | 2536 | 2588

4 LAMP, F40, LAY-IN

31

4 LAMP, F40, POLYWRAP

8

4 LAMP, F40, LOUVERED

85

10

4 LAMP, F40, INDUSTRIAL

24 3

3 LAMP, F40, LOUVERED

67

104

3 LAMP, F40, INDUSTRIAL

255

2 LAMP, F40, LAY-IN

2 LAMP, F40, POLYWRAP

17 8 19 8

74 10

2 LAMP, F40, LOUVERED

11

180

2 LAMP, F40, INDUSTRIAL

75

133

1 LAMP, F40, POLYWRAP

1 LAMP, F40, LOUVERED

64

1 LAMP, F40, INDUSTRIAL

38

4 LAMP, F968-75W, INDUSTRIAL

3 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F96-215W, LOUVERED

2 LAMP, ¥96-110W, LOUVERED

32

2 LAMP, F96-75W, LOUVERED

22

10

1 LAMP, F96-215W, LOUVERED

1 LAMP, F96-110W, LOUVERED

1 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F40U, 2x2, LAY-IN

1 LAMP, 400W-MH, HID

1 LAMP, 400W-MVR, MERC.

2 LAMP, 1000W, QUARTZ

1 LAMP, 500W-PS, SOCKET

29

15

21 122

1 LAMP, 250W-MVR, MERC.

1 LAMP, 300W-PS, SOCKET

33

27

40

1 LAMP, 200W-PS, SOCKET

46 2 16

1 LAMP, 150W-A21, SOCKET

1 LAMP, 100W-A21, SOCKET

1 LAMP, 60W-A19, SOCKET

12

1 LAMP, 40W, SOCKET

17
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LIGHT FIXTURE TYPE

FIXTURE QUANTITY
BUILDING NUMBER

5000

5804

5805

5808

5838

5849

5852

5854

5855

5858

4 LAMP, F40, LAY-IN

94

38

29

109

74

42

88

72

4 LAMP, F40, POLYWRAP

12

32

54

25

4 LAMP, F40, LOUVERED

4 LAMP, F40, INDUSTRIAL

3 LAMP, F40, LOUVERED

41

3 LAMP, F40, INDUSTRIAL

2 LAMP, F40, LAY-IN

2 LAMP, F40, POLYWRAP

20

24

30

2 LAMP, F40, LOUVERED

2 LAMP, F40, INDUSTRIAL

12

1 LAMP, F40, POLYWRAP

40

20

1 LAMP, F40, LOUVERED

1 LAMP, F40, INDUSTRIAL

48

4 LAMP, F96-75W, INDUSTRIAL

3 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F96-215W, LOUVERED

2 LAMP, F96-110W, LOUVERED

2 LAMP, F96-75W, LOUVERED

1 LAMP, F96-215W, LOUVERED

1 LAMP, F96-110W, LOUVERED

1 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F40U, 2x2, LAY-IN

1 LAMP, 400W-MH, HID

27

1 LAMP, 400W-MVR, MERC.

18

2 LAMP, 1000W, QUARTZ

1 LAMP, 500W-PS, SOCKET

1 LAMP, 250W-MVR, MERC.

1 LAMP, 300W-PS, SOCKET

1 LAMP, 200W-PS, SOCKET

1 LAMP, 150W-A21, SOCKET

35

10

1 LAMP, 100W-A21, SOCKET

33

1 LAMP, 60W-A19, SOCKET

10

1 LAMP, 40W, SOCKET

B-8




LIGHT EIXTURE TYPE

FIXTURE QUANTITY
BUILDING NUMBER

5859

5863

4 LAMP, F40, LAY-IN

30

4 LAMP, F40, POLYWRAP

58

4 LAMP, F40, LOUVERED

4 LAMP, F40, INDUSTRIAL

3 LAMP, F40, LOUVERED

3 LAMP, F40, INDUSTRIAL

2 LAMP, F40, LAY-IN

2 LAMP, F40, POLYWRAP

2 LAMP, F40, LOUVERED

2 LAMP, F40, INDUSTRIAL

52

1 LAMP, F40, POLYWRAP

14

1 LAMP, F40, LOUVERED

1 LAMP, F40, INDUSTRIAL

4 LAMP, F96-75W, INDUSTRIAL

3 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F96-215W, LOUVERED

2 LAMP, F96-110W, LOUVERED

2 LAMP, F96-75W, LOUVERED

1 LAMP, F96-215W, LOUVERED

1 LAMP, F96-110W, LOUVERED

1 LAMP, F96-75W, INDUSTRIAL

2 LAMP, F40U, 2x2, LAY-IN

1 LAMP, 400W-MH, HID

1 LAMP, 400W-MVR, MERC.

2 LAMP, 1000W, QUARTZ

1 LAMP, 500W-PS, SOCKET

1 LAMP, 250W-MVR, MERC.

1 LAMP, 300W-PS, SOCKET

1 LAMP, 200W-PS, SOCKET

1 LAMP, 150W-A21, SOCKET

1 LAMP, 100W-A21, SOCKET

1 LAMP, 60W-A19, SOCKET

1 LAMP, 40W, SOCKET




WATTS TOTAL FIXTURE WATTS
LIGHT FIXTURE TYPE PER BUILDING NUMBER
’ FIXTURE
1 8 11 12 13 51 54 55 56 58
4 LAMP, F40, LAY-IN 192] 27,264 0] 4.608] 2,304| 14.208] 11,136] 6,.912] 9,024} 18,816| 16,512
4 LAMP, F40, POLYWRAP 182] 4,550 0] 3.458] 3.822} 1.820 0 182 728 0 0
4 LAMP, F40, LOUVERED 192 0] 6,336 0 0| 10,176 0 0 0f 2,880 0
4 LAMP, F40, INDUSTRIAL 192 0 0] 3,840 0 0 0 0 0 2,304 384
3 LAMP, F40, LOUVERED 144 0 864 0 0 0 0 0 0l 2,592 0
3 LAMP, F40, INDUSTRIAL 144 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40, LAY-IN 96 960 0 0 0] 1.632 0 0 0 0
2 LAMP, F40, POLYWRAP 96 480 0 768] 1.344 480 0] 1,248 0} 1,248 0
2 LAMP, F40, LOUVERED 96| 1,248 2,400 0 480| 1.824 0 0} 1,536 5,184} 1,632
2 LAMP, F40. INDUSTRIAL 96 0 0 0 0 0 0 96 96| 1,920 1,248
1 LAMP, F40, POLYWRAP 48 48 0 0 0 0 0 0 0 0 0
1 LAMP, F40, LOUVERED 48 0 0 0 0 0 0 0 0] 1,296 0
1 LAMP, F40, INDUSTRIAL 48 0 0 0 0 0 0 0 0 0 0
4 LAMP, F96-75W, INDUSTRIAL 360 0 0 0 0 0 0 0 0 0 0
3 LAMP, F96-75W, INDUSTRIAL 270 0 0 0 0 0 0 0 0 0 0
2 LAMP, F96-215W, LOUVERED 516 0 0 0 0| 5,160 0 0 0 0 0
2 LAMP, F96-110W, LOUVERED 264 0 0 0 0] 5.016 0 0 0l 1,584 0
2 LAMP, F96-75W, LOUVERED 180{ 3.600 0 0] 3.240] 1.800 0 0 0 0] 1.620
1 LAMP, F96-215W, LOUVERED 258 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96-110W, LOUVERED 132 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96-75W, INDUSTRIAL 90 0 0 0 90 0 0 990 0 0] 4.050
2 LAMP, F40U, 2x2, LAY-IN 96 480 0 0 0f 2,304 0 0 0 0 0
1 LAMP, 400W-MH, HID 480 0 0 0 0 0 0 0 0 0 0
1 LAMP, 400W-MVR, MERC. 480 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 2,000 0 0 0 0 0 0 0 0 0 0
1 LAMP, 500W-PS, SOCKET 500 0 0 0 0 0} 14,500 0{ 3.500] 2,500 0
1 LAMP, 250W-MVR, MERC. 300 0 0 0 0 0 0 0 0 0 0
1 LAMP, 300W-PS, SOCKET 300 0 0 0 0 0 600 0 0 0 0
1 LAMP, 200W-PS, SOCKET 200 0 0 0 400 0 0 600 0 0} 5,000
1 LAMP, 150W-A21, SOCKET 150 0 0] 1,500 2250 0 600 900 900 300 0
1 LAMP, 100W-A19, SOCKET 100 800 200 800] 1,300{ 1,800 0 0 200| 1,600 300
1 LAMP, 60W-A19, SOCKET 60| 1,020 900 120 660 0 '120 0 0 960 1,740
1 LAMP, 40W, SOCKET 40 0 0 0 0 480 0 120 0 0 0
BUILDING TOTALS 40,450} 10,700{ 15,004]| 15,890| 46,700{ 26,956| 11,048| 15,984| 43,184| 32,486
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WATTS TOTAL FIXTURE WATTS
LIGHT FIXTURE TYPE PER BUILDING NUMBER
’ FIXTURE
111 311 500 512 720 722 723 724 725 762

4 LAMP, F40, LAY-IN 192 384 576| 27,456] 5,568 0 0| 13,440| 4,608] 14,016 0
4 LAMP, F40, POLYWRAP 182 6,188 0 3,458 22,750 0 0 0 0 0] 5,460
4 LAMP, F40, LOUVERED 192] 15,744 0} 72,000 16,704 0] 1,536 0 0| 11,520 0
4 LAMP, F40, INDUSTRIAL 192 0 0 0 0 0 0 0 0 0 0
3 LAMP, F40, LOUVERED 144 0 0 0 0 0 0 0 0 0 0
3 LAMP, F40, INDUSTRIAL 144 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40, LAY-IN 96 0 96 0 0 0 0 0 0 0 0
2 LAMP, F40, POLYWRAP 961 2,112} 2,208 0] 3,264 0] 2,112] 7,968 96 864} 22,464
2 LAMP, F40, LOUVERED 96 576 0 192} 10,464{ 16,512 0 0l 2,304 0 0
2 LAMP, F40, INDUSTRIAL 96 0 0 0 0 0 0| 1,152| 1,152} 1,536 0
1 LAMP, F40, POLYWRAP 48 480 0 0 0 0 0 0 0 192 0
1 LAMP, F406, LOUVERED 48 0 0 0 0 0 0 0 0 0 0
1 LAMP, F40, INDUSTRIAL 48 0 960 0 48 0 0 0 0 0 0
4 LAMP, F96-75W, INDUSTRIAL 360 0 0 0 0 0 0 0 0 0 0
3 LAMP, F96-75W, INDUSTRIAL 270 0 0 0 0 0] 3,240 0 0 0 0
2 LAMP, F96-215W, LOUVERED 516] 4,128 0 0 0 0 0 0 0 0

2 LAMP, F96-110W, LOUVERED 264] 9,504 0 0 0 0 0] 11,616 0 0 0
2 LAMP, F96-75W, LOUVERED 180 0 0 0 0 0 360 0 7,920 0 0
1 LAMP, F96-215W, LOUVERED 258 774 0 0 0 0 0f . 0 0 0 0
1 LAMP, F96-110W, LOUVERED 132 924 0 0 0 0 0 0 0 0 0
1 LAMP, F96-75W, INDUSTRIAL 90 0 0 0 90 0 0 0 0 0
2 LAMP, F40U, 2x2, LAY-IN 96 0 0 0 0 0 0 0 0 0 0
1 LAMP, 400W-MH. HID 480 0 0 0 0 0 0 0 0 0 0
1 LAMP, 400W-MVR, MERC. 480 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 2,000 0 0 0 0 0 0 0 0 0 0
1 LAMP, 500W-PS, SOCKET 500 0 0 0 0 0} 14,500 0f 3,500 2,500 0
1 LAMP, 250W-MVR, MERC. 300 0 0 0 0 0 0 0 0 0 0
1 LAMP, 300W-PS, SOCKET 300 0 0 0 0 0 600 0 0 0 0
1 LAMP, 200W-PS, SOCKET 200 400 0} 1,000 200 800 0 0 0 0 400
1 LAMP, 150W-A21, SOCKET 150 0 0| 1,500 2,250 0 600 900 900 300 0
1 LAMP, 100W-A2A1, SOCKET 100| 1,200 2,900 300] 4,900 100 200 800 800{ 4,200 0
1 LAMP, 60W-A19, SOCKET 60 780 420] 1,440 780 0 0 0 0 0 0
1 LAMP, 40W, SOCKET 40 0 880 40 320 0 0f 0 0 0 0
BUILDING TOTALS 48,194 8,0401107,386| 67,338 17,412] 23,148| 385,876{ 21,280) 35,128] 28,324




WATTS TOTAL FIXTURE WATTS
LIGHT FIXTURE TYPE PER BUILDING NUMBER
' FIXTURE

769 | 738 | 746 | 754 | 1301 | 102 | 1,105 | 1,106 | 1,178 | 1,270

4 LAMP, F40, LAY-IN 192] 3.072 0 0 0 0 o| 11,520 768 0 0
4 LAMP, F40, POLYWRAP 182 0 0 0| 364] 2.366 0 of 910 0| 9282
4 LAMP, F40, LOUVERED 192 0 0 o| 1536 4,032] 5760 0 0 0 0
4 LAMP, F40, INDUSTRIAL 192 0 0 0 0 0 0 ol 576 0 0
3 LAMP, F40, LOUVERED 144 0 0 0 0 0 0 0 0 0 0
3 LAMP, F40, INDUSTRIAL 144 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40, LAY-IN 96 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40, POLYWRAP 96| 288 1,152] 3264 0 0 0 0 0 0 0
2 LAMP, F40, LOUVERED 96 0| 2.688] 1.152 0 0 0 0 0 0 0
2 LAMP, F40, INDUSTRIAL 96| 1152 0 0 0 0 0 0 0 0 0
1 LAMP, F40, POLYWRAP 48] 720 0 0 0 0 0 0 0 0 0
1 LAMP, F40, LOUVERED 48 0 0 0 0 0 0 0 0 0 0
1 LAMP, F40, INDUSTRIAL 48 0 0 0 0 0 0 0 0 0
4 LAMP, F96-75W, INDUSTRIAL 360] 20,160 0 0 0 of 720 0 0 0 0
3 LAMP, F96-75W, INDUSTRIAL 270 0 0 0 0 0 0 0 0 0 0
2 LAMP, F96-215W, LOUVERED 516 0 0 0 0 0 0 0 0 0 0
2 LAMP, F96-110W, LOUVERED 264 o} 22.968| 22.968 0 0 0 0 0 0 0
2 LAMP, F96-75W, LOUVERED 180 0 0 of 4320 72 0 0| 2,340 0 0
1 LAMP, F96-215W, LOUVERED 258 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96-110W, LOUVERED 132 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96-75W, INDUSTRIAL 90 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40U, 2x2, LAY-IN 96 0 0 0 0 0 0 0 0 0 0
1 LAMP, 400W-MH. HID 480 0 0 0 0 0 0 0 0 0 0
1 LAMP, 400W-MVR, MERC. 480 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 2.000 0 0 0 0 0 0 0 0 0 0
1 LAMP, 500W-PS, SOCKET 500 0 0 o| 14,500 0 0 o] 2.000 0 0
1 LAMP, 250W-MVR, MERC. 300 0 0 0 0 0 0 of 1,800 0 0
1 LAMP, 300W-PS, SOCKET 300 0 0 0 0 0 0 0 0 0 0
1 LAMP, 200W-PS, SOCKET 200 0 0 0 o] s.200 o] 2.000] 2400 5200 0
1 LAMP, 150W-A21, SOCKET 150 of 900} 900] s00] 150 0 0 0 o] 150
1 LAMP, 100W-A21, SOCKET 100 of sool soof 200 200 100 0 0 o] 100
1 LAMP, 60W-A19, SOCKET 60| 1,500 0 0 of 120 o] 240 0 0 0
1 LAMP, 40W, SOCKET 40 0 0 0 0 0 0 0 0 0 0
BUILDING TOTALS 26,802| 28.508| 29.084{ 21.220| 10,788| 6,580 13,760} 10.794] 5,200/ 9,532
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WATTS TOTAL FIXTURE WATTS
LIGHT FIXTURE TYPE PER BUILDING NUMBER
' FIXTURE
1271 | 2.322 [ 2320 [ 2333 | 2354 [ 2527 | 2528 | 2,520 | 2536 | 2,588

4 LAMP, F40, LAY-IN 192 0 0 0 0 0] 5952 0 0 0 0
4 LAMP, F40, POLYWRAP 182 0 o] 910 0 o| 1456 0 0 0 0
4 LAMP, F40, LOUVERED 192 0 0 0 0 0] 16,320 0 0 ol 1,920
4 LAMP, F40, INDUSTRIAL 192 0 0 0 0 0 0 o| 4,608 o] 576
3 LAMP, F40, LOUVERED 144 0 0 0 0 o| 9,648 0 0 o] 14,976
3 LAMP, F40, INDUSTRIAL 144 0 0 0 0 0{ 36,720 0 0 0 0
2 LAMP, F40, LAY-IN 96 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40, POLYWRAP 96 0 96 ol 1632] 68| 1824 e8| 7,104] 960 0
2 LAMP, F40, LOUVERED 96 0 0 0 0 o] 1,056 0 0 0| 17,280
2 LAMP, F40, INDUSTRIAL 96 0 0 o] 7,200 0 0 0 0 o| 12,768
1 LAMP, F40, POLYWRAP 48 0 0 0 0 0 0 0 0 0 0
1 LAMP, F40, LOUVERED 48 0 0 0 0 o| 3,072 0 0 0 0
1 LAMP, F40, INDUSTRIAL 48 0 0 0 0 0 0 0 0 ol 1,824
4 LAMP, F96-75W, INDUSTRIAL 360 0 0 0 0 0 0 0 0 0 0
3 LAMP, F96-75W, INDUSTRIAL 270 0 0 0 0 0 0 0 0 0 0
2 LAMP, F96-215W, LOUVERED 516 0 0 0 0 0 0 0 0 0 0
2 LAMP, F96-110W, LOUVERED 264 0 0 0 0| 8448 0 0 0 o] 12,672
2 LAMP, F96-75W, LOUVERED 180| 8,060 0 0 0 0 0 0 o| 1,800
1 LAMP, F96-215W, LOUVERED 258 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96-110W, LOUVERED 132 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96-75W, INDUSTRIAL 90 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40U, 2x2, LAY-IN 96 0 0 0 0 0 0 0 of o 0
1 LAMP, 400W-MH, HID 480 0 0 0 0 0 0 0 0 0 0
1 LAMP, 400W-MVR, MERC. 480 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 2,000 0 0 0 0 0 0 o| 8,000 0 0
1 LAMP, 500W-PS, SOCKET 500 0| 14,500 0 0 0 o] 7500 0| 10,500 61,000
1 LAMP, 250W-MVR, MERC. 300 0 0 0 0 0 0 0 0 0 0
1 LAMP, 300W-PS, SOCKET 300 o| 9900 8100 300 o] 6300] 8,400 0 0] 12,000
1 LAMP, 200W-PS, SOCKET 200 0 0 0 0 0 0 0| 9200 400 3200
1 LAMP, 150W-A21, SOCKET 150 0 0 0 o] 150 0 o 600 o 5,400
1 LAMP, 100W-A21, SOCKET 100 of 100] 100] 500{ 100 100 o 400 o] 1500
1 LAMP, 60W-A19, SOCKET 60 0 0 60 0 o] 720 0 0 o] 180
1 LAMP, 40W, SOCKET 40 0 0 0 0 o] 680 0 0 0 0
BUILDING TOTALS 3,960) 24596 9.170| 0.632{ 9,466| 83,848 16,668 20,912| 11.860|147,006




WATTS TOTAL FIXTURE WATTS
LIGHT FIXTURE TYPE PER BUILDING NUMBER
- FIXTURE

5.000 | 5804 | 5805 | 5808 | 5838 | 5849 | 5.852 | 5854 | 5,855 | 5858

4 LAMP, F40, LAY-IN 192 of 18048| 7.206| 5.568| 20.928| 14,208 8.064| 16,896 13,824 0
4 LAMP, F40, POLYWRAP 182] 2,184] 5804 o| 9828 0 of 455 o 0 0
4 LAMP, F40, LOUVERED 192 0 0 0 0 0 0 0 0 0 0
4 LAMP, F40, INDUSTRIAL 192 0 0 0 0 0 0 0 0 0 0
3 LAMP, F40, LOUVERED 144| 576 0 0 0 0 o 288 0 ol 5904
3 LAMP, F40, INDUSTRIAL 144 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40, LAY-IN 06 o] 480 0 0 o| 384 0 0 0 0
2 LAMP, F40, POLYWRAP o6| 28s| 1920 2304| 28s0] 384| ses| 102] 576 0 0
2 LAMP, F40, LOUVERED 96 0 0 0 0 0 0 0 0 0 0
2 LAMP, F40, INDUSTRIAL 96 o] 78| 1152 0 0 0 0 0 0 0
1 LAMP, F40, POLYWRAP 48 o] 1920 o os0| o6 0 0 0 0 0
1 LAMP, F40, LOUVERED 48 0 0 0 0 of o 0 0 0 0
1 LAMP, F40, INDUSTRIAL 48| 2304 0 0 0 0 0 0 0 0 0
4 LAMP, F96.75W, INDUSTRIAL 360 0 0 0 0 0 0 0 0 0 0
3 LAMP, F96.75W, INDUSTRIAL 270 0 0 0 0 0 0 0 0 0 0
2 LAMP, F96-215W, LOUVERED 516 0 0 0 0 0 0 0 0 0 0
2 LAMP, F96-110W, LOUVERED 264 0 0 0 0 0 0 0 0 0 0
2 LAMP, F96-75W, LOUVERED 180 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96-215W, LOUVERED 258 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96.110W, LOUVERED 132 0 0 0 0 0 0 0 0 0 0
1 LAMP, F96-75W, INDUSTRIAL 90 0 0 0 0 0 0 0 0 0 0
2 LAMP. FA0U, 2x2, LAY-IN *_ 96 0 0 0 0 0 0 0 0 0 0
1 LAMP, 400W-MH, HID 480 0 0 0| 12.960 0 0 0 0 0 0
1 LAMP, 400W-MVR, MERC. 480 o| 4.320] s640 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 2,000 0 0 0 0 0 0 0 0 0 0
1 LAMP, 500W-PS, SOCKET 500 0 0 0 0 0 0 0 0 0 0
1 LAMP, 250W-MVR, MERC. 300 0 0 0 0 0 0 0 0 0 0
1 LAMP, 300W-PS, SOCKET 300 0 0 0 0 0 0 0 0 0 0
1 LAMP, 200W-PS, SOCKET 200 0 0 of s00 0 0 0 0 0 0
1 LAMP, 150W-A21, SOCKET 150| 5,250 0 0 0 0 0 0 0 o| 1,500
1 LAMP, 100W-A21, SOCKET 100{ 3,300 0 o] 600 of 700 0 0 o] 700
1 LAMP, 60W-A19, SOCKET 60| 480 0 0 0 ol 12| e00] 60| 60 0
1 LAMP, 40W, SOCKET 40 0 0 0 0 0 0 0 0 0 0
BUILDING TOTALS 14,382| 33.280] 10302 33.506| 21.408| 16,276 13694] 17,532] 13,884 8104




WATTS TOTAL FIXTURE WATTS
LIGHT FIXTURE TYPE PER BUILDING NUMBER
: FIXTURE
5859 | 5.863
4 LAMP, F40, LAY-IN 192| 5,760 0
4 LAMP, F40, POLYWRAP 182 0{ 10.556
4 LAMP, F40, LOUVERED 192 0 0
4 LAMP, F40, INDUSTRIAL 192 0 0
3 LAMP, F40, LOUVERED 144 0 0
3 LAMP, F40, INDUSTRIAL 144 0 0
2 LAMP, F40, LAY-IN 96 96 0
2 LAMP, F40, POLYWRAP 06| 384 0
2 LAMP, F40, LOUVERED 96 0 0
2 LAMP, F40, INDUSTRIAL 96| 4902 0
1 LAMP, F40, POLYWRAP 48 ol 672
1 LAMP, F40, LOUVERED 48 0 0
1 LAMP, F40, INDUSTRIAL 48 0 0
4 LAMP, F96-75W, INDUSTRIAL 360 0 0
3 LAMP, F96-75W, INDUSTRIAL 270 0 0
2 LAMP, F96-215W, LOUVERED 516 0 0
2 LAMP, F96-110W, LOUVERED 264 0 0
2 LAMP, F96-75W, LOUVERED 180 0 0
1 LAMP, F96-215W, LOUVERED 258 0 0
1 LAMP, F96-110W, LOUVERED 132 0 0
1 LAMP, F96-75W, INDUSTRIAL 90 0 0
2 LAMP, F40U, 2x2, LAY-IN 96 0 0
1 LAMP, 400W-MH, HID 480 0 0
1 LAMP, 400W-MVR, MERC. 480 0 0
2 LAMP, 1000W, QUARTZ 2.000 0 0
1 LAMP, 500W-PS, SOCKET 500 0 0
1 LAMP, 250W-MVR, MERC. 300 0 0
1 LAMP, 300W-PS, SOCKET 300 0 0
1 LAMP, 200W-PS, SOCKET 200 0 0
1 LAMP, 150W-A21, SOCKET 150 150 0
1 LAMP, 100W-A21, SOCKET 100 of 100
1 LAMP, 60W-A19, SOCKET 60 o] 180
1 LAMP, 40W, SOCKET 40 0 0
BUILDING TOTALS 11,382{ 11,508
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UNIQUE LIGHTING | LIGHTING ANNUAL NO. OF TOTAL
BLDG. DEMAND PERIOD LIGHTING SIMILAR ANNUAL
NO. WATTS HRS/YR KWH BLDGS. KWH

1 40,450 2,080 84,136 0 84,136
8 10,700 2.080 22,256 0 22,256
11 15,094 2,080 31,396 5 188.376
12 15,890 2,080 33,051 2 99,153
13 46,700 2.080 97.136 0 97,136
51 26.956 2,080 56.068 0 56,068
54 11,048 2,080 22,980 0 22,980
55 15,984 2.080 33.247 0 33,247
56 43,184 2.080 89,823 0 89,823
58 32,486 2,080 67.571 0 67,571
111 - 43.194 2.080 89,844 0 89,844
311 8.040 2.080 16,723 0 16,723
500 107,386 2,080 223,363 2 670,089
512 67,338 2,080 140,063 2 420,189
720 17,412 2,080 36,217 1 72,434
722 23,148 2,080 48,148 0 48,148
723 35,876 2,080 74,622 1 149,244
724 21,280 2.080 44,262 0 44,262
725 35,128 2,080 73,066 0 73,066
762 28,324 2,080 58,914 3 235,656
769 26.892 2,080 55.935 1 111,870
738 28,508 2,080 59.297 1 118,594
746 29,084 2.080 60,495 0 60,495
754 21.220 2,080 44,138 0 44,138
1101 10,788 1,040 11,220 9 112,200
1102 6.580 1,040 6,843 4 34.215
1105 13.760 1.040 14.310 1 28.620
1106 10,794 1,040 11,226 1 22,452
1178 5.200 1,040 5.408 3 - 21.632
1270 9,632 2.080 19,827 4 99,135
1271 3,960 2,080 8.237 4 41,185
2322 24.596 1,040 25,580 3 102,320
2320 9.170 1,040 9.537 16 162,129
2333 9,632 1,040 10,017 7 80,136
2354 9,466 1,040 9.845 1 19,690
2527 83,848 2,080 174,404 0 174,404
2528 16,668 2,080 34.669 0 34,669
2529 29,912 2,080 62,217 0 62,217
2536 11,860 2,080 24,669 2 74,007
2588 147,096 2.080 305,960 0 305,960
5000 14,382 2,080 29,915 0 29,915
5804 33.280 2,080 69,222 0 69,222
5805 19,392 2.080 40,335 0 40,335
5808 33,596 2,080 69,880 0 69,880
5838 21,408 2,080 44 529 3 178,116
5849 16,276 2,080 33,854 2 101,562
5852 13,694 2,080 28,484 0 28,484
5854 17,5632 2,080 36,467 0 36,467
5855 13.884 2,080 28,879 1 57,758
5858 8,104 2,080 16,856 0 16.856
5859 11,382 2,080 23,675 0 23,675
5863 11,508 2,080 23.937 1 47,874
TOTAL ANNUAL LIGHTING ENERGY 4,990,618
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ENERGY CONSERVATION OPPORTUNITY (ECO)

ECO NO: 1

DATE: 4/12/95

ECO TITLE: Replace Existing Incandescent And Mercury Vapor Lighting

INSTALLATION: Fort Bliss

LOCATION: El Paso, Texas

A. Summary:
Electrical Energy Savings 913,758 KWH/yr
Electrical Demand Savings 6,412 KW-molyr
Natural Gas Energy Penalty 537.5 MMBTU/yr
Net Energy Savings 2,581 MMBTU/yr
Annual Cost Savings 274,583 S$/yr
Total Investment 640,824 §$
Simple Payback 23 yrs
SIR 6.38

B. ECO Description:

Remove 3,055 existing incandescent and mercury vapor light fixtures, and replace them with
2,463 new fluorescent and high pressure sodium light fixtures. The fluorescent fixtures should
be specified with electronic ballasts and T8 lamps. Locate the new light fixtures over desks or
other work tables as required to provide the Illumination Engineers Society's (IES) recommended
design light levels at the work station in each room. This project shall require a new lighting
layout design, demolition and removal of existing fixtures, and installation of new fixtures and
associated wiring. All switching and circuitry is to remain the same wherever possible.

Discussion:

The facility currently has numerous incandescent and mercury vapor lighting systems in it's
buildings. These existing light sources are inefficient and should be replaced with more efficient
light sources, such as fluorescent and high pressure sodium. Figure C-1 shows the various
existing light sources identified during the building walk through, and the suggested replacement
source for each. All the new light fixtures which use these replacement light sources should be
selected by the lighting designer. Refer to the building maps and data sheets in Appendix G for
the existing light fixture quantities and locations.

Savings Calculations:

The energy savings calculations were based on the existing annual lighting energy consumption
calculations, provided in Appendix B. In the savings calculations that follow, the existing annual
energy consumptions of the incandescent and mercury vapor light fixtures were adjusted to
account for the new quantity of fixtures in some rooms, and the higher efficiency of all the new
fixtures to be installed.

Fixture Upgrade Factors (f)): Using manufacturer's lamp input wattage data for the existing

mercury and incandescent light fixtures, as well as for the suggested replacement light fixtures,
the fixture upgrade factors were calculated in Figure C-1 using the following equation:

C-1




- _ (input wasts)yey

u

(input watts),, ,

Fixture Quantity Factors (f,): Using manufacturer's lamp lumen output data for the existing
mercury and incandescent light fixtures, as well as for the suggested replacement light fixtures,
the fixture quantity factors were calculated in Figure C-1 using the following equation:

_ (initial lumens), p,
¢ (initital lumens) gy

Figure C-1. Light Fixture Upgrade and Quantity Factors

EXIST EXIST. EXIST EXIST SUGGESTED NEW NEW NEW FIXTURE | FIXTURE

FIXTURE LAMP LAMP INPUT NEW FIXTURE LAMP LAMP INPUT | URGRADE| QUANTITY

LIGHT LIFE INTIAL | WATTS LIGHT LIFE INTIAL | WATTS | FACTOR | FACTOR

SOURCE HRS LUMENS ~ SOURCE HRS LUMENS

40W INC 1,000 430 40] 18W FLUOR 20,000 1,250 22 0.55 0.34
60W INC 1,000 11,060 60| 18W FLUOR 20,000 1,250 22 0.37 0.85
100W INC 750 1,740 100f 26W FLUOR 20,000 2,125 30 0.30 0.82
150W INC 1,000 2,650 150f 32W FLUOR 20,000 2,850 31 0.21 0.98
200W INC 750 3,703 200] (2) 32W FLUOR 20,000 5,700 62 0.31 0.65
300W INC 750 6,103 300| (3) 32W FLUOR 20,000 8,550 88 0.29 0.71
500W INC. 1,000 10,850 500] (4) 82W FLUOR 20.000] 11,400 124 0.25 0.95
250W MERC 24,000] 12,000 300 150W HPS 24.000] 16,000 180 0.60 0.75
400W MERC 24,000f 21,000 480 200W HPS 24,000} 22,000 240 0.50 0.95
1000W QUARTZ 2,000f 21,500 1,000 400W HPS 24,000 50,000 480 0.48 0.43

Sample Calculation:  60W incandescent lamp/fixture, retrofit to 18W fluorescent lamp/fixture

From Figure C-1:
new input watts = 22
new lamp lumens = 1,250
old input watts = 60
old lamp lumens = 1,060

=M oy
Lo
= (1,060 lumens) _
Ja (1,250 lumens) 085

With the above factors determined, the number of new light fixtures to be installed and the energy
savings for each building were calculated on the spreadsheets on pages C-9 through C-14. The
following sample calculation demonstrates the procedure followed for each building.
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Sample Calculation for Building #11, 1 lamp, 150W incandescent fixtures:

(a)

(b)

©

(d)

Exist. fixture quantity = 10 (from data sheets in Appendix G)
Fixture upgrade factor = 0.21 (from Figure C-1)
Fixture Quantity Factor = 0.93 (from Figure C-1)

New fixture quantity (Q,) for 150W fixtures only: (see page C-9)
Qv = Qe X 1,

where,
Q; = existing quantity of fixtures in room
Q, = new quantity of fixtures in room

Qy = 10 x 0.93 = 10 fixtures

Fixture Watt Savings (aW,) for 150W fixtures only: (see page C-11)

A%=Wox[l—2§xf;} watts
Qe

where,
W, = exist. total fixture wattage' = 1,500 KWH/yr

10

AW_’, = 1,500 x (1 - To X 0.21] = 1,185 warts

Total Fixture Watt Savings for All Old Fixtures in Building #11: (see page C-11)

AWf = 1,881 warts
Lighting Savings (aE,) for Building #11 only: (see page C-13)
1 KW KWH
1,000 W yr

AEL=AfoHx[

where,
H = annual lighting period® = 2,080 hrs/yr

1

b

KWH
yr

sE, = [1,881 x 2,080 x ] = 3912
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(©)

®

(2)

(h)

~ Total Lighting Savings (aE,) for Building #11 and 5 Duplicate Buildings: (see page C-13)

KWH
yr

aE; = 3912 x [1 + 5 duplicates] = 23,472

Total Demand Savings (aD) for Building #11 and 5 Duplicate Buildings: (see page C-13)

_ 23472 KWH x . 12 Mo _ KW-Mo

aD
yr 2,080 hrs yr yr

Total Cooling Energy Savings (aE.) for Building #11 and 5 Duplicate Buildings: (see
page C-13)

3413 BTU
oE, (_.___) H,

aE, =
1,000 watts) o

(EER X

where,
EER?® = cooling system efficiency = 30 BTU/W-hr
H_.! = percentage of year in cooling operation = 0.68

_ 23472 (3,413) 0.68 _ 1,816 KWH

AE
¢ (30 x 1,000) yr

Heating Energy Penalty (aE,) for Building #11 and 5 Duplicate Buildings: (see page C-
13)

AE (3413 BTU) H
L H
\E. = KWH , 1 MMBTU MMBTU
" EFF, 1,000,000 BTU yr
where,

EFF® = heating system efficiency = 0.70
vHHG = percentage of year in heating operation = 0.13

_ 23472 (3413) 013 _ |, o MMBTU
2 (0.70 x 1,000,000) ' yr
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The results of the building by building calculations are summarized on page C-13. Using these
figures, the total electrical energy savings (aEg) are as follows:

KWH p 3,413 BTU X 1 MMBTU | _ 3,118.6 MMBTU

aE; = (848,146 + 65,612)
yr KWH 1,000,000 BTU yr

The electrical peak demand cost savings (aCp) are as follows:
aCpy = aD; x Cp

where,
C, = avoided cost of demand’ = $21.50/KW
aD, = total peak electrical demand savings = 6,412 KW-mo/yr (see page C-13)

aCp = (6,412 x 21.50) = $137,858
yr

Because the total number of lamps have been reduced by this ECO, the facility will require less
lighting maintenance. The Maintenance Cost Savings (aC,,) from this ECO are calculated as
follows:

Q% _ QO
L

$

yr

0

8C,=C, xHx
N

where,
C, = relamping labor cost per lamp® = $20/lamp
H = average annual lighting hours® = 2,080 hrs/yr
« = average rated new lamp life’® = 20,000 hrs
L, = average rated old lamp life’’ = 1,000 hrs
Q. = quantity of new lamps = 4,466 (from page C-14)
Q, = quantity of old lamps = 3,055 (from page C-14)

Using the total quantities of lamps, calculated on page C-14, the maintenance cost savings were
estimated as follows:

] - 117708 2
yr

3,055 _ 4,466

C. = (20) x (2,080
sCy = 20) ¥ (2,080) x | P68~ 30,000
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9.

ot

Cost Estim ate

The total construction and design costs for this ECO were estimated as on page C-7.

Life Cycle Cost Analysis.

A life cycle cost analysis was performed on this ECO using the program Life Cycle Cost In
Design (LCCID), and data from the above calculations. From this analysis were determined the
Total Annual Cost Savings, the Savings to Investment Ratio (SIR), and the Simple Payback
Period. The summary sheet for the life cycle cost analysis is shown on page C-8. The results
of the analysis are listed in the project summary on page C-1.

REFERENCES

From Appendix B calculations of existing annual energy consumption for this type of fixture and building #11.

'

Per Appendix B calculations for annual lighting periods.

. Reference Appendix B for cooling system efficiency calculation.
. Reference Appendix B for cooling period calculation.
. Reference Appendix B for heating system efficiency calculation.

. Reference Appendix B for heating period calculation.

See Appendix A for calculation of demand costs.

. Reference maintenance supervisor, 1 hr per lamp at labor rate of $20 per hour.

Reference Appendix B, annual lighting period calculations.

10. Per lllumination Engineers Society (IES) lamp data.

11.

Per IES lamp data.
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1.
A.
B.
C.
D.
E.
F.
G.

2.

LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)
INSTALLATION & LOCATION: FORT BLISS
PROJECT NO. & TITLE:
FISCAL YEAR 1995

03-0185-03

REGION NOS.
EEAP LIGHTING STUDY SURVEY
DISCRETE PORTION NAME: ECO-1

STUDY: BLISS
LCCID FY95 (92)

6 CENSUS:

3

ANALYSIS DATE: 05-09-95 ECONOMIC LIFE 20 YEARS PREPARED BY: PIEPER
INVESTMENT »
CONSTRUCTION COST $ 573034.
SIOH $ 33408.
DESIGN COST $ 34382.
TOTAL COST (1A+1B+1C) $  640824.
SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.
PUBLIC UTILITY COMPANY REBATE $ 0.
TOTAL INVESTMENT (1D - 1E - 1F) $  640824.
ENERGY SAVINGS (+) / COST (-)
DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994
UNIT COST  SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
FUEL $/MBTU(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(5)
A. ELECT $ 6.46 3119. $ 20146. 15.08 $  303804.
B. DIST $ .00 0. $ 0. 18.57 ¢ 0.
C. RESID $ .00 0. $ 0. 21.02 S 0.
D. NAT G $ 2.27 -538. $ -1219. 18.58 $  -22650.
E. COAL $ .00 0. $ 0. 16.83 S 0.
F. PPG $ .00 0. $ 0. 17.38 ¢ 0.
M. DEMAND SAVINGS $ 137858. 14.88 $ 2051327.
N. TOTAL 2581. $ 156785. $ 2332481.
NON ENERGY SAVINGS(+) / COST(-)
A. ANNUAL RECURRING (+/-) $ 117798.
(1) DISCOUNT FACTOR (TABLE A) 14.88
(2) DISCOUNTED SAVING/COST (3A X 3Al) $ 1752834.
B. NON RECURRING SAVINGS(+) / COSTS(-)
: _ SAVINGS(+) YR DISCNT DISCOUNTED
ITEM COST (-) 0C  FACTR SAVINGS (+) /
(1) (2) (3) COST(-) (4)
d. TOTAL $ 0. 0.
C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4)$ 1752834.
FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bdl/(YRS ECONOMIC LIFE))$  274583.
SIMPLE PAYBACK PERIOD (1G/4) 2.33 YEARS
TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $ 4085316.
SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 6.38
(IF < 1 PROJECT DOES NOT QUALIFY)
ADJUSTED INTERNAL RATE OF RETURN (AIRR): 13.00 %




FIXTURE NEW FIXTURE QUANTITY
LIGHT FIXTURE TYPE QUANTITY BUILDING NUMBER
FACTOR
1 8 11 12 13 51 54 55 56 58
1 LAMP, 400W-MVR, MERC. 0.34 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 0.85 0 0 0 0 0 0 0 0 0 0
1 LAMP, 500W-.PS, SOCKET 0.82 0 0 0 0 0 24 0 4 0
1 LAMP, 250W-MVR, MERC. 0.93 0 0 0 0 0 0 0 0 0 0
1 LAMP, 300W-PS, SOCKET 0.65 0 0 0 0 0 1 0 0 0 0
1 LAMP, 200W-PS, SOCKET 0.71 0 0 1 0 0 2 0 0 18
1 LAMP, 150W-A21, SOCKET 0.95 0 0 10 14 0 4 6 6 2
1 LAMP, 100W-A19, SOCKET 0.75 6 2 6 10 14 0 2 12 2
1 LAMP, 60W-A19, SOCKET 0.95 16 14 2 10 0 2 0 0 15 28
1 LAMP, 40W, SOCKET 0.43 0 0 0 0 5 0 1 0 0 0
TOTALS: 22 16 18 35 19 31 9 14 33 48
FIXTURE NEW FIXTURE QUANTITY
LIGHT FIXTURE TYPE QUANTITY BUILDING NUMBER
FACTOR
111 311 500 512 720 722 723 724 725 762
1 LAMP, 400.V—V-MVR, MERC. 0.34 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 0.85 0 0 0 0 0 0 0 0 0 0
1 LAMP, 500W-PS, SOCKET 0.82 0 0 0 0 0 24 0 6 4 0
1 LAMP, 250W-MVR, MERC. 0.93 0 0 0 0 0 0 0 0 0 0
1 LAMP, 300W-PS, SOCKET 0.65 0 0 0 0 0 1 0 0 0 0
1 LAMP, 200W-PS, SOCKET 0.71 1 0 4 1 3 0 0 0 0 1
1 LAMP, 150W-A21, SOCKET 0.95 0 0 10 14 0 4 6 6 2 0
1 LAMP, 100W-A21, SOCKET 0.75 9 22 2 37 1 2 6 6 32 0
1 LAMP, 60W-A19, SOCKET 0.95 12 7 23 12 0 0 0 0 0 0
1 LAMP, 40W, SOCKET 0.43 0 9 0 3 0 0 0 0 0 0
TOTALS: 22 38 39 67 4 31 12 18 38 1
FIXTURE NEW FIXTURE QUANTITY
LIGHT FIXTURE TYPE QUANTITY BUILDING NUMBER
FACTOR
769 738 746 754 1,101 | 1,102 | 1,105 | 1,106 | 1,178 | 1,270
1 LAMP, 400W-MVR, MERC. 0.34 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 0.85 0 0 0 0 0 0 0 0 0 0
1 LAMP, 500W-PS, SOCKET 0.82 0 0 0 24 0 0 0 3 0 0
1 LAMP, 250W-MVR, MERC. 0.93 0 0 0 0 0 0 0 6 0 0
1 LAMP, 300W-PS, SOCKET 0.65 0 0 0 0 0 0 0 0 0 0
1 LAMP, 200W-PS, SOCKET 0.71 0 0 0 0 11 0 7 9 18 0
1 LAMP, 150W-A21, SOCKET 0.95 0 6 6 2 1 0 0 0 0 1
1 LAMP, 100W-A21, SOCKET 0.75 0 6 6 2 2 1 0 0 0 1
1 LAMP, 60W-A19, SOCKET 0.95 24 0 0 0 2 0 4 0 0 0
1 LAMP, 40W, SOCKET 0.43 0 0 0 0 0 0 0 0 0 0
TOTALS: 24 12 12 28 16 1 11 18 18 2
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FIXTURE NEW FIXTURE QUANTITY
LIGHT FIXTURE TYPE QUANTITY BUILDING NUMBER
FACTOR
1,271 | 2,322 [ 2,320 | 2,333 | 2,354 | 2,527 | 2,528 | 2,520 | 2,536 | 2,588
1 LAMP, 400W-MVR, MERC. 0.34 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 0.85 0 0 0 0 0 0 0 3 0 0
1 LAMP, 500W-PS, SOCKET 0.82 o] 24 0 0 0 0 12 0 17| 100
1 LAMP, 250W-MVR, MERC. 0.93 0 0 0 0 0 0 0 0 0 0
1 LAMP, 300W-PS, SOCKET 0.65 of = 18 1 o] 14 18 0 ol 2
1 LAMP, 200W-PS, SOCKET 0.71 0 0 0 0 0 0 ofl 33 1 11
1 LAMP, 150W-A21, SOCKET 0.95 0 0 0 0 1 0 0 4 o] 34
1 LAMP, 100W-A21, SOCKET 0.75 0 1 1 4 1 1 0 3 0 11
1 LAMP, 60W-A19, SOCKET 0.95 0 0 1 0 of 1 0 0 0 3
1 LAMP, 40W, SOCKET 0.43 0 0 0 0 0 7 0 0 0 0
TOTALS: o] 48] 20 5 2| 33 so] 43 18] 185
FIXTURE NEW FIXTURE QUANTITY
LIGHT FIXTURE TYPE QUANTITY BUILDING NUMBER
FACTOR
5,000 | 5,804 | 5,805 | 5,808 | 5,838 | 5,849 | 5,852 [ 5,854 | 5,855 | 5,858
1 LAMP, 400W-MVR, MERC. 0.34 ol s 6 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 0.85 0 0 0 0 0 0 0 0 0 0
1 LAMP, 500W-PS, SOCKET 0.82 0 0 0 0 0 0 0 0 0 0
1 LAMP, 250W-MVR, MERC. 0.93 0 0 0 0 0 0 0 0 0 0
1 LAMP, 300W-PS, SOCKET 0.65 0 0 0 0 0 0 0 0 0 0
1 LAMP, 200W-PS, SOCKET 071 0 0 0 3 0 0 0 0 0 0
1 LAMP, 150W-A21, SOCKET 095| 33 0 0 0 0 0 0 0 0 10
1 LAMP, 100W-A21, SOCKET 075 25 0 0 5 0 5 0 0 0 5
1 LAMP, 60W-A19, SOCKET 0.95 8 0 0 0 0 2 10 1 1 0
1 LAMP, 40W, SOCKET 0.43 0 0 0 0 0 0 0 0 0 0
TOTALS: ' 66 3 6 8 0 7 10 1 1 15
FIXTURE NEW FIXTURE QUANTITY
LIGHT FIXTURE TYPE QUANTITY BUILDING NUMBER
FACTOR
5,859 | 5,863
1 LAMP, 400W-MVR, MERC. 0.34 0 0 0 0 0 0 0 0 0 0
2 LAMP, 1000W, QUARTZ 0.85 0 0 0 0 0 0 0 0 0 0
| 1 LAMP, 500W-PS, SOCKET 0.82 0 0 0 0 0 0 0 0 0 0
; 1 LAMP, 250W-MVR, MERC. 0.93 0 0 0 0 0 0 0 0 0 0
|1 LAMP, 300W-PS, SOCKET 0.65 0 0 0 0 0 0 0 0 0 0
|1 LAMP, 200w-PS, SOCKET 0.71 0 0 0 0 0 0 0 0 0 0
1 LAMP, 150W-A21, SOCKET 0.95 1 0 0 0 0 0 0 0 0 0
1 LAMP, 100W-A21, SOCKET 0.75 0 1 0 0 0 0 0 0 0 0
1 LAMP, 60W-A19, SOCKET 0.95 0 3 0 0 0 0 0 0 0 0
1 LAMP, 40W, SOCKET 0.43 0 0 0 0 0 0 0 0 0 0
TOTALS: 1 4




WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE| FACTOR
1 8 11 12 13 51 54 55 56 58
1 LAMP, 400W-MVR, MERC. 480 0.50
2 LAMP, 1000W, QUARTZ 2,000 0.48
1 LAMP, 500W-PS, SOCKET 500 0.25 11,500 2,750] 2,000
1 LAMP, 250W-MVR, MERC. 300 0.60
1 LAMP, 300W-PS, SOCKET 300 0.29 513
1 LAMP, 200W-PS, SOCKET 200 0.31 338 476 3,884
1 LAMP, 150W-A21, SOCKET 150 0.21 1,185 1,809 474 711 711 237
1 LAMP, 100W-A19, SOCKET 100 0.30 620 140 620| 1,000{ 1,380 140| 1,240 240
1 LAMP, 60W-A19, SOCKET . 60 0.37 665 589 76 438 76 627{ 1,118
1 LAMP, 40W, SOCKET 40 0.55 370 98
BUILDING TOTALS 1,285 729 1,881 8,585] 1,750{ 12,563] 1,285] 3,601] 4,104] 5,242
WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE| FACTOR
111 311 500 512 720 722 723 724 725 762
1 LAMP, 400W.-;¢IVR, MERC. 480 0.50
2 LAMP, 1000W, QUARTZ 2,000 0.48
1 LAMP, 500W-PS, SOCKET 500 0.25 11,500 2,7501 2,000
1 LAMP, 250W-MVR, MERC. 300 0.60
1 LAMP, 300W-PS, SOCKET 300 0.29 513
1 LAMP, 200W-PS, SOCKET 200 0.31 338 752 138 614 338
1 LAMP, 150W-A21, SOCKET 150 0.21 1,185[ 1,809 474 711 711 237
1 LAMP, 100W-A21, SOCKET 100 0.30 930 2,240 240] 3,790 70 140 620 620] 3,240
1 LAMP, 60W-A19, SOCKET 60 0.37 514 265 929 514
1 LAMP, 40W, SOCKET 40 0.55 682 40 254
BUILDING TOTALS 1,782 3,187| 3,146] 6,505 684] 12,627 1,331] 4,081 5,477 338
WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE| FACTOR
769 738 746 754 1101 | 1102 | 1105 | 1106 | 1178 | 1270
1 LAMP, 400W-MVR, MERC. 480 0.50
2 LAMP, 1000W, QUARTZ 2,000 0.48
1 LAMP, 500W-PS, SOCKET 500 0.25 11,500 1,625
1 LAMP, 250W-MVR, MERC. 300 0.60 720
1 LAMP, 300W-PS, SOCKET 300 0.29
1 LAMP, 200W-PS, SOCKET 200 0.31 2,518 1,566] 1,842{ 4,084
1 LAMP, 150W-A21, SOCKET 150 0.21 711 711 237 119 119
1 LAMP, 100W-A21, SOCKET 100 0.30 620 620 140 140 70 70
1 LAMP, 60W-A19, SOCKET 60 0.37 967 76 151
1 LAMP, 40W, SOCKET 40 0.55
BUILDING TOTALS 967| 1,331] 1,381} 11,877| 2,853 70] 1,717] 4,187} 4,084 189
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WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE| FACTOR
1271 | 2322 | 2820 | 2988 | 2354 | 2527 | 2528 | 2520 | 2536 | 2688
1 LAMP, 400W-MVR, MERC. 480 0.50
2 LAMP. 1000W, QUARTZ 2,000 0.48 5,120
1 LAMP, 500W-PS, SOCKET 500 0.25 11.500 6,000 8,375] 48,500
1 LAMP, 250W-MVR, MERC. 300 0.60
1 LAMP, S00W-PS, SOCKET 300 0.29 8,073] 6534 218 5,082| 6,334 9,738
1 LAMP, 200W-PS, SOCKET 200 0.31 7,184 sss| 2518
1 LAMP, 160W-A21, SOCKET 150 0.21 119 474 4,320
1 LAMP, 100W-A21, SOCKET 100 0.30 70y 0] ss0] 0] 70 310 1,170
1 LAMP, 60W-A19, SOCKET 60 0.37 38 476 18
1 LAMP, 40W, SOCKET 40 0.56 526
BUILDING TOTALS ol 10843] 6642] 698] 180] 6.154] 12,834] 13,058 8718] 66,368
WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER

FIXTURE | FACTOR

5000 | 5804 | 5806 | Goos | 6535 | 6649 | 6852 | 6854 | bas6 | 6858
1 LAMP, 400W-MVR, MERC. 480 0.50 3,600) 7,200
2 LAMP, 1000W, QUARTZ 2,000 0.48
1 LAMP, 500W-PS, SOCKET 500 0.25
1 LAMP, 250W-MVR, MERC. 300 0.60
1 LAMP, S00W-PS. SOCKET 300 0.29
1 LAMP, 200W-PS, SOCKET 200 0.81 614
1 LAMP, 150W-A21, SOCKET 160 021 4211 1,285
1 LAMP, 100W-A21, SOCKET 100 0.30] 2550 450 550 5560
1 LAMP, 60W-A19, SOCKET e o087 so2 76| s8] ss
1 LAMP, 40W, SOCKET 40 0.55
BUILDING TOTALS 7063] 3,600] 7.200{ 1064 o] e2s| sl ss| s8l 1735
WATTS | FIXTURE FIXTURE WATT SAVINGS
UGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE| FACTOR
5550 | 6863
1 LAMP, 400W-MVR, MERC. 480 0.60
2 LAMP, 1000W, QUARTZ 2,000 0.48
1 LAMP. 500W-PS, SOCKET 500 0.25
1 LAMP, 250W-MVE, MERC. 300 0.60
1 LAMP, 300W-PS, SOCKET 800 0.29
1 LAMP, 200W-PS, SOCKET 200 081
1 LAMP, 150W-A21, SOCKET 150 0.21 119
1 LAMP, 100W-A21, SOCKET 100 0.30 70
1 LAMP, 60W-A19, SOCKET 60 0.37 118
1 LAMP, 40W, SOCKET P 055
BUILDING TOTALS ne| 188
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UNIQUE TOTAL LIGHTING | LIGHTING | NO.OF | TOTAL | TOTAL | TOTAL [ TOTAL

BLDG. FIXTURE PERIOD SAVINGS | SIMILAR | LIGHTING | DEMAND | COOLING | HEATING
NO. WATT HRS/YR KWHYR | BLDGS. | SAVINGS | SAVINGS | SAVINGS | PENALTY
SAVINGS KWH/YR |KW-MO/YR| KWH/YR |MMBTUNR
1 1,285 2,080 2,673 0 2,673 15 207 1.7
8 729 2,080 1,516 0 1,516 9 117 1.0
11 1,881 2,080 3,912 5 23,472 135 1,816 14.9
12 3,585 2,080 7,457 2 22,371 129 1,731 14.2
13 1,750 2,080 3,640 0 3,640 21 282 2.3
51 12,563 2,080 26,131]- 0 26,131 151 2,022 16.6
54 1,285 2,080 2,673 0 2,673 15 207 1.7
55 3,601 2,080 7,490 0 7,490 43 579 4.7
56 4,104 2,080 8,536 0 8,536 49 660 5.4
58 5,242 2,080 10,903 0 10,903 63 843 6.9
111 1,782 2,080 3,707 0 3,707 21 287 2.3
311 3,187 2,080 6,629 0 6,629 38 513 4.2
500 3,146 2,080 6,544 2 19,632 113 1,519 12.4
512 6,505 2,080 13,530 2 40,590 234 3,140 25.7
720 684 2,080 1,423 1 2,846 16 220 1.8
722 12,627 2,080 26,264 0 26,264 152 2,032 16.6
723 1,331 2,080 2,768 1 5,536 32 428 3.5
724 4,081 2,080 8,488 0 8,488 49 657 5.4
725 5,477 2,080 11,392 0 11,392 66 881 7.2
762 7 338 2,080 703 3 2,812 16 218 1.8
769 967 2,080 2,011 1 4,022 23 311 2.5
738 1,331 2,080 2,768 1 5,636 32 428 3.5
746 1,331 2,080 2,768 0 2,768 16 214 1.8
754 11,877 2,080 24,704 0 24,704 143 1,911 15.7
1101 2,853 1,040 2,967 9 29,670 342 2,295 18.8
1102 70 1,040 73 4 365 4 28 0.2
1105 1,717 1,040 1,786 1 3,572 41 276 2.3
1106 4,187 1,040 4,354 1 8,708 100 674 5.5
1178 4,084 1,040 4,247 3 16,988 196 1,314 10.8
1270 189 2,080 393 4 1,965 11 152 1.2
1271 0 2,080 0 4 0 0 0 0.0
2322 19,643 1,040 20,429 3 81,716 943 6,322 51.8
2320 6,642 1,040 6.908 16 117,436 1,355 9,085 74.4
2333 593 1,040 617 7 4,936 57 382 3.1
2354 189 1,040 197 1 394 5 30 0.2
2527 6,154 2,080 12,800 0 12,800 74 990 8.1
2528 12,834 2,080 26,695 0 26,695 154 2,065 16.9
2529 13,058 2,080 27,161 0 27,161 157 2,101 17.2
2536 8,713 2,080 18,123 2 54,369 314 4,206 34.5
2588 66,368 2,080 138,045 0 138,045 796| 10,679 87.5
5000 7,063 2,080 14,691 0 14,691 85 1,137 9.3
5804 3,600 2,080 7,488 0 7,488 43 579 4.7
5805 7,200 2,080 14,976 0 14,976 86 1,159 9.5
5808 1,064 2,080 2,213 0 2,213 13 171 1.4
5838 0 2,080 0 3 0 0 0 0.0
5849 626 2,080 1,302 2 3,906 23 302 2.5
5852 378 2,080 786 0 786 5 61 0.5
5854 38 2,080 79 0 79 0 6 0.1
5855 38 2,080 79 2 237 1 18 0.2
5858 1,735 2,080 3,609 0 3,609 21 279 2.3
5859 119 2,080 248 0 248 1 19 0.2
5863 183 2,080 381 1 762 4 59 0.5
TOTALS: 848,146 6,412] 65,612 537.5
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OLD

UNIQUE oLD NEW NEW NO.OF | TOTAL | TOTAL | TOTAL | TOTAL
BLDG. | FIXTURE | LAMP | FIXTURE | LAMP | SIMILAR | OLD NEW oLD NEW
NO. QTy QTy QTy arty BLDGS. | FIXTURE | FIXTURE | LAMP LAMP
Qry Qry QTYy QTYy
1 25 25 22 22 0 25 22 25 22
8 17 17 16 16 0 17 16 17 16
11 20 20 18 48 5 120 108 120 288
12 41 41 35 79 2 123 105 123 237
13 30 30 19 19 0 30 19 30 19
51 37 37 31 44 0 37 31 37 44
54 12 12 9 31 0 12 9 12 31
55 15 15 14 32 0 15 14 15 32
56 39 39 33 39 0 39 33 39 39
58 57 57 48 84 0 57 48 57 84
111 27 27 22 24 0 27 22 27 24
311 58 58 38 38 0 58 38 58 38
500 43 43 39 77 2 129 117 129 231
512 86 86 67 111 2 258 201 258 333
720 5 5 4 10 1 10 8 10 20
722 37 37 31 44 0 37 31 37 44
723 14 14 12 30 1 28 24 28 60
724 21 21 18 36 0 21 18 21 36
725 49 49 38 44 0 49 38 49 44
762 - 2 2 1 3 3 8 4 8 12
769 25 25 24 24 1 50 48 50 48
738 14 14 12 30 1 28 24 28 60
746 14 14 12 30 0 14 12 14 30
754 33 33 28 34 0 33 28 33 34
1101 21 21 16 41 9 210 160 210 410
1102 1 1 1 1 4 5 5 5 5
1105 14 14 11 25 1 28 22 28 50
1106 22 22 18 36 1 44 36 44 72
1178 26 26 18 54 3 104 72 104 216
1270 2 2 2 5 4 10 10 10 25
1271 0 0 0 0 4 o 0 0 0
2322 63 63 46 67 3 252 184 252 268
2320 29 29 20 38 16 493 340 493 646
2333 6 6 5 6 7 48 40 48 48
2354 -2 2 2 ) 1 4 4 4 10
2527 51 51 33 47 0 51 33 51 47
2528 43 43 30 48 0 43 30 43 48
2529 58 58 43 121 0 58 43 58 121
2536 23 23 18 20 2 69 54 69 60
2588 232 232 185 335 0 232 185 232 335
5000 76 76 66 165 0 76 66 76 165
5804 9 9 3 3 0 9 3 9 3
5805 18 18 6 6 0 18 6 18 6
5808 10 10 8 14 0 10 8 10 14
5838 0 0 0 0 3 0 0 0 0
5849 9 9 7 7 2 27 21 27 21
5852 10 10 10 10 0 10 10 10 10
5854 1 1 1 1 0 1 1 1 1
5855 1 1 1 1 1 2 2 2 2
5858 17 17 15 45 0 17 15 17 45
5859 1 1 1 4 0 1 1 1 4
5863 4 4 4 4 1 8 8 8 8
TOTAL: 3,055 2,377 3,055 4,466
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ENERGY CONSERVATION OPPORTUNITY (ECO)

ECO NO: 2

DATE: 4/12/95

ECO TITLE: Replace Existing Fluorescent Lighting With Electronic Fluorescent Lighting

INSTALLATION: Fort Bliss

LOCATION: El Paso, Texas

A. Summary:
Electrical Energy Savings 1,614,040 KWH/yr
Electrical Demand Savings 9,191 KW-mo/yr
Natural Gas Energy Penalty 9493 MMBTU/yr
Net Energy Savings 4559 MMBTU/yr
Annual Cost Savings 231,039 $iyr
Total Investment 1,536,567 $
Simple Payback 6.6 yrs
SIR 2.24

B. ECO Description:

Remove the existing magnetic ballasts and T12 lamps from 11,952 fluorescent light fixtures and
replace them with new electronic ballasts and T8 lamps. In some cases it may be more cost
effective to simply replace the entire light fixture. This project shall require an engineering
specification for the new fluorescent ballasts and lamps, demolition and removal of existing
equipment and installation of new equipment. All switching and circuitry is to remain the same.

Discussion:

The facility currently has much fluorescent lighting in it's buildings. These existing light fixtures
typically have the T12 lamps and standard magnetic ballasts. The existing fixtures should be
retrofitted with new electronic ballasts and T8 lamps. These newer electronic ballasts and lamps
are more efficient and use less energy.

Savings Calculations:

The energy savings calculations were based on the existing annual lighting energy consumption
calculations, provided in Appendix B. The existing annual energy consumptions of the
fluorescent light fixtures were adjusted to account for the higher efficiency of the new fixtures
with electronic ballasts and T8 lamps. These calculations were performed on both 4' and §'
fluorescent light fixtures.

Fixture Upgrade Factors (f): The fixture upgrade factors used in the savings calculations are listed
in Figure C-2, and were calculated using fluorescent ballast manufacturer's data and the following

equation:

_ (ballast input watts) g
(ballast input watts),,
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Figure C-2. Fixture Upgrade Factors

EXIST EXIST SUGGESTED NEW FIXTURE
FIXTURE INPUT -NEW FIXTURE INPUT | UPGRADE
LIGHT WATTS LIGHT WATTS | FACTOR

SOURCE SOURCE
4, F40T12 LAMPS 192| 4, F32T8 LAMPS 110 0.57
3, F40T12 LAMPS 144| 3, F32T8 LAMPS 88 0.61
2, F40T12 LAMPS 96| 2, F32T8 LAMPS 62 0.65
1, F40T12 LAMP 48 1, F32T8 LAMP 31 0.65
4, F96T12 75W LAMPS 360| 4, F96T8 59W LAMPS 210 0.58
3, F96T12 75W LAMPS 270| 3, F96T8 59W LAMPS 158 0.59
2, F9T12 75W LAMPS 180} 2, F96T8 59W LAMPS 105 0.58
'_" 1, F96T12 75W LAMP 90( 1, F96T8 59W LAMP 53 0.59

Sample Calculation:

4' fluorescent light fixtures
4, FAQOT12 lamps per fixture
old ballast input = 192W
new ballast input = 110W

= WOM 45
(192 w)

With the above factors determined, the energy savings for each building were calculated on the
spreadsheets on pages C-22 through C-25. The following sample calculation demonstrates the
procedure followed for each building, based on data from the ECO Data Sheets in Appendix G.
Sample Calculation for Building #1, 4 lamp, F40 Lay-in fixtures:

Exist. fixture quantity = 142 (from data sheets in Appendix G)

Fixture upgrade factor = 0.57 (from Figure C-2)
(a) Fixture Watt Savings (aW,) for 4 lamp, F40, lay-in fixtures only: (see page C-22)

aW, = Wox[1-f] wans

where,
W, = exist. total fixture wattage' = 27,264 KWH/yr

aW, = 27,264 x [ 1 - 0.57 ] = 11,724 watts
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(b) — " Total Fixture Watt Savings for All Old Fixtures in Building #1: (see page C-22)

AWf = 16,257 waits

() Lighting Savings (aE,) for Building #1 only: (see page C-25)

IKW} KWH

AE, = Au;,x Hx
1,000 W yr

where,

H = annual lighting period® = 2,080 hrs/yr

KWH
yr

1
AE, = 16,257 x 2,080 x = 33,815
L [ 1,000]
) Total Lighting Savings (aE,) for Building #1 and 0 Duplicate Buildings: (see page C-25)
KWH
yr

aE, =33815x[1 +0 duplicates] = 33,815

(e) Total Demand Savings (aD) for Building #1 and 0 Duplicate Buildings: (see page C-25)

_ 33,815 KWH yr 12 Mo _ KW-Mo
= x X = 195
yr 2,080 hrs yr yr

aD

® Total Cooling Energy Savings (aE,) for Building #1 and 0 Duplicate Buildings: (see page
C-25)

3413 BTU) H,

|

(EER X

KWH

1,000 watts yr
KW

sE. =

where,
EER® = cooling system efficiency = 30 BTU/W-hr

H.* = percentage of year in cooling operation = 0.68

_ 33,815 (3,413) 0.68 _ 2.616 KWH
(30 x 1,000) > yr

aE¢
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sEj = [(1,498,140 + 115,900)

(g) Total Heating Energy Penalty (aEy) for Building #1 and 0 Duplicate Buildings: (see page

- 7 C-25)
g (3413 BTU) o,
E -\ KwH ) " 1MMBTU MMBTU
o EFF, 1,000,000 BTU yr
where,

EFF® = heating system efficiency = 0.70
H,° = percentage of year in heating operation = 0.13

_ 33,815 (3413) 0.13 _ ,, , MMBTU
(0.70 x 1,000,000) Ty

aEy

The results of the building by building calculations are summarized on page C-25. Using these
figures, the Total Electrical Energy Savings (aEg) are as follows:

KWH x 3,413 BTU x 1 MMBTU | _ 5,508.7 MMBTU
yr KWH 1,000,000 BTU yr

The Electrical Peak Demand Cost Savings (aCp) are as follows:
aCp = aD, x Cp

where,
C, = avoided cost of demand’ = $21.50/KW
aD, = total peak electrical demand savings = 9,191 KW-mo/yr (see page C-25)

sCy = 0191 x 2150) = $ELK0

Y

Cost Estimate

The total construction and design costs for this ECO were estimated on page C-20.

Life Cycle Cost Analysis.

A life cycle cost analysis was performed on this ECO using the program Life Cycle Cost In
Design (LCCID), and data from the above calculations. From this analysis were determined the
Total Annual Cost Savings, the Savings to Investment Ratio (SIR), and the Simple Payback
Period. The summary sheet for the life cycle cost analysis is shown on page C-21. The results
of the analysis are listed in the project summary on page C-15.
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REFERENCES

.

From Appéndix B calculations of existing annual energy consumption for this type of fixture and building #1.
Per Appendix B calculations for annual lighting periods.

. Reference Appendix B for cooling system efficiency calculation.

. Reference Appendix B for cooling period calculation.

. Reference Appendix B for heating system efficiency calculation.

. Reference Appendix B for heating period calculation.

See Appendix A for calculation of demand costs.
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: BLISS

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID FY95 (92)
INSTALLATION & LOCATION: FORT BLISS REGION NOS. 6 CENSUS: 3
PROJECT NO. & TITLE: 03-0185-03 EEAP LIGHTING STUDY SURVEY
FISCAL YEAR 1995 DISCRETE PORTION NAME: ECO-2

ANALYSIS DATE: 05-09-95 ECONOMIC LIFE 20 YEARS PREPARED BY: PIEPER

1. INVESTMENT

A. CONSTRUCTION COST $ 1374021.

B. SIOH $ 80105.

C. DESIGN COST S 82441.

D. TOTAL COST (1A+1B+1C) $ 1536567.

E. SALVAGE VALUE OF EXISTING EQUIPMENT $ 0.

F. PUBLIC UTILITY COMPANY REBATE $ 0.

G. TOTAL INVESTMENT (1D - 1E - 1F) $ 1536567.

2. ENERGY SAVINGS (+) / COST (-)
DATE OF NISTIR 85-3273-X USED FOR DISCOUNT FACTORS OCT 1994

UNIT COST  SAVINGS ANNUAL $ DISCOUNT  DISCOUNTED
FUEL $/MBTU(1) MBTU/YR(2)  SAVINGS(3)  FACTOR(4) SAVINGS(5)
A. ELECT $ 6.46 5509. $ 35586. 15.08 $  536640.
B. DIST $ .00 0. $ 0. 18.57 $ 0.
C. RESID $ .00 0. $ 0. ©21.02 $ 0.
D. NAT G $ 2.27 -949. $ -2153. 18.58 $  -40003.
E. COAL $ .00 0. $ 0. 16.83 $ 0.
F. PPG $ .00 0. $ 0. 17.38 $ 0.
M. DEMAND SAVINGS $ 197606. 14.88 $ 2940377.
N. TOTAL 4559, $ 231039. $ 3437014.

3. NON ENERGY SAVINGS(+) / COST(-)

A. ANNUAL RECURRING (+/-) $ 0.
(1) DISCOUNT FACTOR (TABLE A) 14.88
(2) DISCOUNTED SAVING/COST (3A X 3Al) $ 0.
B. NON RECURRING SAVINGS(+) / COSTS(-)
SAVINGS (+) YR  DISCNT DISCOUNTED
ITEM COST(-) OC  FACTR SAVINGS (+) /
(1) (2) (3) COST(-) (4)
d. TOTAL $ 0. 0.
C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4)S$ 0.

4. FIRST YEAR DOLLAR SAVINGS 2N3+3A+(3Bd1/ (YRS ECONOMIC LIFE))$  231039.

5. SIMPLE PAYBACK PERIOD (1G/4) 6.65 YEARS
6. TOTAL NET DISCOUNTED SAVINGS (2N5+3C) $ 3437014.
7. SAVINGS TO INVESTMENT RATIO (SIR)=(6 / 1G)= 2.24

(IF < 1 PROJECT DOES NOT QUALIFY)

8. ADJUSTED INTERNAL RATE OF RETURN (AIRR): 7.23 %

C-21




WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER UPGRADE BUILDING NUMBER
FIXTURE | FACTOR
1 8 11 12 13 51 54 55 56 58
[AMP, F40, LAY-IN -~ 192 0.57] 11,724 0 1,981 991f 6,100 4,788| 2972| 3,880 8,091] 7,100
MP, F40, POLYWRAP 192 0.57] 2,064 0] 1,569] 1,734 826 0 83 330 0 0
MP, F40, LOUVERED 192 0.57 0] 2,724 0 0| 4,376 0 0 0| 1,238 0
AMP, F40, INDUSTRIAL 192 0.57 0] 0] 1,651 0 0 0 0 0 991 165
IAMP, F40, LOUVERED 144 0.61 0 3317 0 0 0 0 0 0] 1,011 0
AMP, P40, INDUSTRIAL 144 0.61 0 0 0 0 0 0 0 0 0 0
AMP, F40, LAY-IN 96 0.65 336 0 0 0 571 0 0 0 0 0
AMP, F40, POLYWRAP 96 0.65 168 0 269 470 168 0 437 0 437 0
AMP, F40, LOUVERED 96 0.65 437 840 0 168 638 0 0 538 1,814 571
AMP, F40, INDUSTRIAL 96 0.65 0 0 0 0 0 0 34 34 672 437
AMP, F40, POLYWRAP 48 0.65 17 0 0 0 0 0 0 0 0 0
AMP, F40, LOUVERED 48 0.65 0 0 0 0 0 0 0 0 454 0
AMP, F40, INDUSTRIAL 48 0.65 0 0 0 0 0 0 0 0 0 0
AMP, F96-T5W, iI.‘TDUSTRIAL 360 0.58 0 0 0 0 0 0 0 0 0 0
AMP, F‘96-75W, INDUSTRIAL 270 0.59 0 0 0 0 0 0 0 0 0 0
AMP, F96-75W, LOUVERED 180 0.58| 1,512 0 0] 1,361 756 0 0 0 0 680
AMP, F96-75W, INDUSTRIAL 90 0.59 0 0 0 37 0 0 406 0 0| 1,661
ILDING TOTALS 16,257] 3,901] 5,470{ 4,761 13,444| 4,788} 3,931| 4,782| 14,708] 10,614
WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER UPGRADE BUILDING NUMBER
FIXTURE | FACTOR
111 311 500 512 720 722 723 724 725 762
LAMP, F40, LAY-IN 192 0.57 165 248] 11,806| 2,394 0 0| 5,779] 1,981] 6,027 0
LAMP, F40, POLYWRAP 192 0.57] 2,807 0| 1,569 10,320 0 0 0 0 0] 2477
LAMP, F40, LOUVERED 192 0.57| 6,770 0| 30,960{ 7,183 0 660 0 0] 4,954 0
LAMP, F40, INDUSTRIAL 192 0.57 0 0 0 0 0 0 0 0 0 0
LAMP, F40, LOUVERED 144 0.61 0 0 0 0 0 0 0 0 0 0
AMP, F40, INDUSTRIAL 144 0.61 0 0 0 0 0 0 0 0 0
AMP, F40, LAY-IN 96 0.65 0 34 0 0 0 0 0 0 0 0
AMP, F40, POLYWRAP 96 0.65 739 773 0f 1,142 0 739 2,789 34 ‘ 302| 7,862
AMP, F40, LOUVERED 96 0.65 202 0 67| 3,662] 5,779 0 0 806 0 0
LAMP, F40, INDUSTRIAL 96 0.65 0 0 0 0 0 0 403 403 538 0
AMP, F40, POLYWRAP 48 0.65 168 0 0 0 0 0 0 0 67 0
AMP, F40, LOUVERED 48 0.65 0 0 0 0 0 0 0 0 0 0
AMP, F40, INDUSTRIAL 48 0.65 0 336 0 17 0 0 0 0 0 0
AMP, F96-75W, INDUSTRIAL 360 0.58 0 0 0 0 0 0 0 0 0 0
MP, F96-75W, INDUSTRIAL 270 0.59 0 0 0 0 0] 1,328 0 0 0 0
MP, F96-75W, LOUVERED 180 0.58 0 0 0 0 0 151 0} 3,326 0 0
AMP, F96-75W, INDUSTRIAL 90 0.59 0 0 0 37 0 0 0 0 0 0
ILDING TOTALS 10,851 1,800| 44,402| 24,755] 5,779| 2,879 8971| 6,551| 11,888} 10,339
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WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE | FACTOR
760 | 738 | 746 | 754 | 1,001 | 1,102 | 1,105 | 1,106 | 1,178 | 1,270

AMP, F40, LAY-IN _ -- 192 057 1,321 0 0 0 0 of 4954] 330 0 0
AMP, F40, POLYWRAP 192 0.57 0 0 ol 165] 1,073 0 o] 413 o| 4211
MP, F40, LOUVERED 192 0.57 0 0 of eeol 1,734] 2,477 0 0 0 0
MP, F40, INDUSTRIAL 192 0.57 0 0 0 0 0 0 o] 248 0 0
MP, F40, LOUVERED 144 0.61 0 0 0 0 0 0 0 0 0 0
AMP, F40, INDUSTRIAL 144 0.61 0 0 0 0 0 0 0 0 0 0
AMP, F40, LAY-IN 96 0.65 0 0 0 0 0 0 0 0 0 0
AMP, F40, POLYWRAP 96 o65] 101] 403] 1,142 0 0 0 0 0 0 0
AMP, F40, LOUVERED 96 0.65 o] 941] 403 0 0 0 0 0 0 0
AMP, F40, INDUSTRIAL 96 065 403 0 0 0 0 0 0 0 0 0
AMP, F40, POLYWRAP 48 065 252 0 0 0 0 0 0 0 0 0
MP, F40, LOUVERED 48 0.65 0 0 0 0 0 0 0 0 0 0
AMP, F40, INDUSTRIAL 48 0.65 0 0 0 0 0 0 0 0 0
AMP, F96-75W, INDUSTRIAL 360 0.58| 8,467 0 0 0 o| 302 0 0 0 0
MP, F96-75W, INDUSTRIAL 270 0.59 0 0 0 0 0 0 0 0 0 0
MP, F96-75W, LOUVERED 180 0.58 0 0 of 1,814 302 0 o| o983 0 0
AMP, F96-75W, INDUSTRIAL 90 0.59 0 0 0 0 0 0 0 0 0 0
ILDING TOTALS 10544] 1,344] 1546 2,640 3,100] 2,779 4,954] 1,974 ol 4211

WATTS | FIXTURE FIXTURE WATT SAVINGS

LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE | FACTOR

1271 | 2.322 | 2,320 | 2,333 | 2,354 | 2,527 | 2528 | 2,529 | 2,536 | 2,588
AMP, F40, LAY-IN 192 0.57 0 0 0 0 of 2,559 0 0 0 0
AMP, F40, POLYWRAP 192 0.57 0 o] 413 0 o 660 0 0 0 0
AMP. F40, LOUVERED 192 0.57 0 0 0 0 o| 7,018 0 0 o] 82
AMP, F40, INDUSTRIAL 192 0.57 0 0 0 0 0 0 o] 1981 of 248
MP, F40, LOUVERED 144 0.61 0 0 0 0 o] 8763 0 0 o] 5841
AMP, F40, INDUSTRIAL 144 0.61 0 0 0 0 of 14,321 0 0 0 0
AMP, F40, LAY-IN 96 0.65 0 0 0 0 0 0 0 0 0 0
AMP, F40, POLYWRAP 96 0.65 0 34 ol 571} 269 638] 269] 2,486] 336 0
EMP, F40, LOUVERED 96 0.65 0 0 0 0 o] 370 0 0 o] 6048
LAMP, F40, INDUSTRIAL 96 0.65 0 0 o] 2520 0 0 0 0 of 4469
LAMP, F40, POLYWRAP 48 0.65 0 0 0 0 0 0 0 0 0 0
LAMP, F40, LOUVERED 48 0.65 0 0 0 0 o| 1,075 0 0 0 0
AMP, F40, INDUSTRIAL 48 0.65 0 0 0 0 0 0 0 0 of 638
MP, F96-75W, INDUSTRIAL 360 0.58 0 0 0 0 0 0 0 0 0 0
MP, F96-75W, INDUSTRIAL 270 0.59 0 0 0 0 0 0 0 0 0 0
MP, F96-75W, LOUVERED 180 0.58] 1,663 0 0 0 0 0 0 0 o] 756
AMP, F96-75W, INDUSTRIAL 90 0.59 0 0 0 0 0 0 0 0 0 0
ILDING TOTALS 1,663 34l 413] s001] 269| s0,.404] 269] 4,468] 336| 18,825
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WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE | FACTOR
5.000 | 5,804 | 5,505 | 5,808 | 5.838 | 5,849 | 5,862 | 5,854 | 5855 | 588
AMP, F40, LAY-IN _** 192 057 ol 7761 s137] 2304| s000| 6100 s468] 7,265 5.944 0
\MP, F40, POLYWRAP 192 057 o91| 2642 o 4458 0 o| 2064 0 0 0
AMP, F40, LOUVERED 192 0.57 0 0 0 0 0 0 0 0 0 0
AMP, F40, INDUSTRIAL 102 0.57 0 0 0 0 0 0 0 0 0 0
AMP, F40, LOUVERED 144 061 295 0 0 0 0 o] 112 0 o] 2308
AMP, F40, INDUSTRIAL 144 0.61 0 0 0 0 0 0 0 0 0 0
AMP, F40, LAY-IN 96 0.65 o| 168 0 0 ol 134 0 0 0 0
AMP, F40, POLYWRAP 96 oesl 101 62| so6| 1008] 134] s02] 7] 202 0 0
AMP, F40, LOUVERED 96 0.65 0 0 0 0 0 0 0 0 0 0
AMP, F40, INDUSTRIAL 96 0.65 o| 269| 403 0 0 0 0 0 0 0
AMP, F40, POLYWRAP 48 0.65 ol 62 ol ss6| 84 0 0 0 0 0
AMP, F40, LOUVERED 48 0.65 0 0 0 0 0 0 0 0 0 0
AMP, F40, INDUSTRIAL 48 0.65| 806 of 0 0 0 0 0 0 0
AMP, F96-75W, INDUSTRIAL 360 0.58 0 0 0 9 0 0 0 0 0 0
AMP, F96-75W, INDUSTRIAL 270 0.59 0 0 0 0 0 0 0 0 0 0
MP, F96-75W, LOUVERED 180 0.58 0 0 0 0 0 0 0 0 0 0
MP, F96.75W, INDUSTRIAL 90 0.59 0 0 0 0 0 0 0 0 0 0
ILDING TOTALS 2123| 12.183] 4347 8196] 9,167] 6546| 5711] 7467 5944 2303
WATTS | FIXTURE FIXTURE WATT SAVINGS
LIGHT FIXTURE TYPE PER |UPGRADE BUILDING NUMBER
FIXTURE | FACTOR
5,859 | 5,863
AMP, F40, LAY-IN 102 057| 2477 0
AMP, F40, POLYWRAP 192 0.57 of 4788
AMP, F40, LOUVERED 102 0.57 0 0
 AMP, F40, INDUSTRIAL 102 057 0 0
 AMP, F40, LOUVERED 144 0.61 0 0
AMP, F40, INDUSTRIAL 144 0.61 0 0
MP, F40, LAY-IN 96 065| 34 0
AMP, F40, POLYWRAP 96 065 134 0
AMP, F40, LOUVERED 96 0.65 0 0
AMP, F40, INDUSTRIAL 06 0.6s| 1747 0
MP, F40, POLYWRAP 48 0.65 o| 235
MP, F40, LOUVERED 48 0.65 0 0
AMP, F40, INDUSTRIAL 48 0.65 0 0
AMP, F96-75W, INDUSTRIAL 360 0.58 0 0
AMP, F96-76W, INDUSTRIAL 270 0.59 0 0
MP, F96-75W, LOUVERED 180 0.58 0 0
AMP, F96-75W, INDUSTRIAL 90 0.5 0 0
ILDING TOTALS 4302] 5,024
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UNIQUE TOTAL LIGHTING | LIGHTING | NO.OF | TOTAL | TOTAL | TOTAL | TOTAL
BLDG. FIXTURE PERIOD SAVINGS | SIMILAR | LIGHTING | DEMAND | COOLING | HEATING
NO. WATT HRS/YR KWHYR | BLDGS. | SAVINGS | SAVINGS | SAVINGS | PENALTY
SAVINGS KWHYR |KW-MO/YR | KWHNR |MMBTU/YR
1 16,258 2,080 33,817 0 33,817 195 2,616 21.4
8 3,901 2,080 8,114 0 8,114 47 628 5.1
11 5,470 2,080 11,378 5 68,268 394 5,281 43.3
12 4,761 2,080 9,903 2 29,709 171 2.298 18.8
13 13,444 2,080 27,964 0 27,964 161 2,163 17.7
51 4,788 2,080 9,959(. O 9,959 57 770 6.3
54 3,932 2,080 8,179 0 8,179 47 633 5.2
55 4,782 2,080 9,947 0 9,947 57 770 6.3
56 14,708 2,080 30,593 0 30,593 176 2,367 19.4
58 10,614 2,080 22,077 0 22,077 127 1,708 14.0
111 10,851 2,080 22,570 0 22,570 130 1,746 14.3
311 1,391 2,080 2,893 0 2,893 17 224 1.8
500 44,402 2,080 92,356 2 277,068 1,598! 21,434 175.6
512 24,755 2,080 51,490 2 154,470 891 11,950 97.9
720 5,779 2,080 12,020 1 24,040 139 1,860 15.2
722 2,878 2,080 5,986 0 5,986 35 463 3.8
723 8,971 2,080 18,660 1 37,320 215 2,887 23.7
724 6.550 2,080 13,624 0 13,624 79 1,054 8.6
725 11,888 2,080 24,727 0 24,727 143 1,913 15.7
762 1 10,339 2,080 21,505 3 86,020 496 6,655 54.5
769 10,544 2.080 21,932 1 43,864 253 3,393 27.8
738 1,344 2,080 2,796 1 5,692 32 433 3.5
746 1,545 2,080 3,214 0 3,214 19 249 2.0
754 2,639 2,080 5,489 0 5,489 32 425 3.5
1101 3,109 1,040 3,233 9 32,330 373 2,501 20.5
1102 2,779 1,040 2,890 4 14,450 167 1,118 9.2
1105 4.954 1,040 5,152 1 10,304 119 797 6.5
1106 1,974 1,040 2,053 1 4,106 47 318 2.6
1178 0 1,040 0 3 0 0 0 0.0
1270 4,211 2,080 8,759 4 43,795 253 3,388 27.8
1271 1,663 2,080 3,459 4 17,295 100 1,338 11.0
2322 34 1,040 35 3 140 2 11 0.1
2320 413 1,040 430 16 7,310 84 566 4.6
2333 3,091 1,040 3,215 7 25,720 297 1,990 16.3
2354 269 1,040 280 1 560 6 43 0.4
2527 30,404 2,080 63,240 0 63,240 365 4,892 40.1
2528 269 2,080 560 0 560 3 43 0.4
2529 4,467 2,080 9,291 0 9,291 54 719 5.9
2536 336 2,080 699 2 2,097 12 162 1.3
2588 18,826 2,080 39,158 0 39,158 226 3,029 24.8
5000 2,123 2,080 4,416 0 4,416 25 342 2.8
5804 12,184 2.080 25,343 0 25,343 146 1,961 16.1
5805 4,346 2,080 9,040 0 9,040 52 699 5.7
5808 8,196 2,080 17,048 0 17,048 98 1,319 10.8
5838 9,167 2,080 19,067 3 76,268 440 5,900 48.3
5849 6,545 2,080 13,614 2 40,842 236 3,160 25.9
5852 5,711 2,080 11,879 0 11,879 69 919 7.5
5854 7,467 2,080 15,531 0 15,5631 90 1,201 9.8
5855 5,944 2,080 12,364 2 37,092 214 2,869 23.5
5858 2,303 2,080 4,790 0 4,790 28 371 3.0
5859 4,392 2,080 9,135 0 9,135 53 707 5.8
5863 5,023 2,080 10,448 1 20,896 121 1,617 13.2
TOTALS: 1,498,140 9,191] 115,900 949.3
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DETAILED SCOPE OF WORK
CONTRACT NO. DACAC6E3-94-D-0015
DELIVERY ORDER NO.
1. The Architect-Engineer (A-E) shall furnish all services,
material, supplies, plant, labor, equipment, investigations,
studies, superintendence and travel as reguired in connection
with the below identified project for design in accordance with
the original basic contract and this Detailed Scope of Work.
aopendix "A" of the basic contract shall be followed for
performance recuirements for A-E services. Where this Detailed
Scope of Work conflicts with Appendix "A", this Detailed Scope of
Work shall govern. ‘

INSTALLATION PROJECT TITLE

Fort Bliss, TX (EEAP) Lighting Survey Study

2. THe work and other related data and services required in this
Delivery Order shall be accomplished within the time schedule
required, in accordance with the subject stated above and scope
of work described in paragraph 3 below. The schedule for
delivery of data to the Contracting Officer is in calendar days
as follows:

DELIVERY
SCEEDULE
a. Interim Submittal(s) 75 calendar days
and Related data for Studies after receipt of
(See Annex A for Number of signed D.O.
Copies)
b. Pre-Final Submittal (s) ' 85 calendar days
(12 copies) after approval of
o Interim submittal
c. Final Submittal 100 calendar days
(original and All Data after approval of
Developed under this submital) _ the Pre-£final

(See Annex "A" page A-1 for Government Furnished Items)

3. The items of work included in this Delivery Order shall be in
accordance with criteria furnished at the Scoping Conference held
on April 21, 1994 at Fort Bliss, TX. The services to be provided

shall include, but not be limited to, the following Scope of
Work.

a. Items of Work: (See the enclosed General and Detailed
Scope of Work).
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1. BRIEF DESCRIPTION OF WORK: The Architect-Engineer (AE) shall:

1.1 Perform a limited site survey of specific buildings oOT
areas- to collect all data required to evaluate the specific ECOs
included in this study.

1.2 Evaluate specific ECOs to determine their energy savings
potential and economic feasibility.

1.3 Provide project documentation for recommended ECOS as
detailed herein.

1.4 Prepare a comprehensive report to document all work per-
formed, the results and all recommendations.

2. GENERAL

5 1 This study is limited to the evaluation of the specific
puildings, systems, or ECOs 1isted in Annex A, DETAILED SCOPE OF
WORK.

3.2 The information and analysis outlined herein are consid-
ered to be minimum requirements for adequate performance of this
study.

2.3 For the buildings, systems Or ECOs listed in Annex A, all
methods of energy conservation as relates to lighting, as well as
its effects on HVAC systems, and which are reasonable and practi-
cal shall be considered, including improvements of operational
methods and procedures as well as the physical facilities. A1l
energy conservation opportunities which produce energy oOr dollar
savings shall be documented in this report. Any energy conserva-
tion opportunity considered infeasible shall also be documented in
the report with reasons for elimination.

2.4 The study shall consider the use of all lighting sources
applicable to each building, system, oxr ECO, including all effects
lighting system changes may have on HVAC systems.

5.5 The "Energy Conservation Investment Program (ECIP) Guid-
ance", described in letter from DAIM-FDF-U, dated 10 Jan 1994 es-
tablishes criteria for ECIP projects and shall be used for perform-
ing the economic analyses of all ECOs and projects. The program,
Life Cycle Cost In Design (LCCID), has been developed for perform-
ing life cycle cost calculations in accordance with ECIP guide-
lines and is referenced in the ECIP Guidance. If any program other
than LCCID is proposed for life cycle cost analysis, it must use
the mode of calculation specified in the ECIP Guidance. The output
must be in the format of the ECIP LCCA summary sheet, and it must
be submitted for approval to the Contracting Officer.
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2.6 Energy conservation opportunities determined to be techni-
cally and economically feasible shall be developed into projects
acceptable to installation personnel. This may involve combining
similar ECOs into larger Dackages which will qualify for ECI?, or
o&M funding, and determining in coordination with installation
personnel the appropriate packaging and implementation approach
for all feasible ECOs.

2.6.1 Projects which qualify for ECIP funding shall be identi-
fied, separately listed, and prioritized by the Savings to Invest-
ment Ratio (SIR).

2.6.2 All feasible non-ECIP projects shall be ranked in order
of highest to lowest SIR.

3. PROJECT MANAGEMENT

3.1 Proiject Manzgers. The AE shall designate a project manag-
er to serve as a point of contact and liaison for work reguired
under this contract. Upon award of this contract, the individual

shall be immediately de51gnated in writing. The 2E’s designated
project manager shall be approved by the Contracting Officer prior
to commencement of work. This designated individual shall be
responsible for coordination of work requlred under this contract.
The Contracting Officer will designate a project manager to serve
as the Government’s point of contact and liaison for all work re-
quired under this contract. This individual will be the Govern-
ment’s representative.

3.2 Installation Assistance. The Commanding Officer or autho-
rized representative at the installation will designate an individ-
ual to assist the AE in obtaining information and establishing
contacts necessary to accomplish the work required under this con-
tract. This individual will be the installation representative.

3.3 Public Disclosures. The AE shall make no public announce-
ments or disclosures relative to information contained or devel-
oped in this contract, except as authorized by the Contracting
Officer.

3.4 Meetings. Meetings will be scheduled whenever requested
by the AE or the Contracting Officer for the resolution of ques-
tions or problems encountered in the performance of the work. The
AE’'s project manager and the Government’s representatlve shall be
required to attend and participate in all meetings pertinent to
the work required under this contract as directed by the Contract-
ing Officer. These meetings, if necessary, are in addition to the
presentation and review conferences.

3.5 Site Visits, Inspections, and Investigations. The AE
shall visit and inspect/investigate the site of the project as
necessary and required during the preparation and accomplishment
of the work.




3.6 Records

3.6.1 The AE shall provide a record of all significant confer-
ences,” meetings, discussions, verbal directions, telephone conver-
sations, etc., with Government representative (s) relative to this
contract in which the AE znd/or designated representative(s) there-
of participated. These records shall be dated and shall identify
the contract number, and modification number if applicable, partic-
ipating personnel, subject discussed and conclusions reached. The
2% shall forward to the Contracting Officer within ten calendar
days, a reproducible copy of the records.

3.6.2 -The AE shall provide a record of requests for and/oxr
receipt of Government-furnished material, data, documents,. informa-
tion, etc., which if not furnished in a timely manner, would sig-
nificantly impair the normal progression of the work under this
contract. The records shall be dated and shall identify the con-
rract number and modification number, if applicable. The RE shall
forward to the Contracting Officer within ten calendar days, &
reproducible copy of the record of request or receipt of material.

<~ 3.7 Interviews. The ARE and the Government’s representative
chall conduct entry and exit interviews with the Director of Pub-
1ic Works and Logistics (DPWL) before starting work at the instal-
lation and after completion of the field work. The Government’s
representative shall schedule the interviews at least one week in
advance.

3.7.1 Entry. The entry interview shall describe the intended
procedures for the survey and shall be conducted prior to commenc-
ing work at the facility. As a minimum, the interview shall cover
the following points:

a. Schedules.

b. Names of energy analysts who will be conducting the site
survey.

c. Proposed working hours.

d. Support requirements from the Director of Public Works and
Logistics.

3.7.2 Exit. The éxit interview shall briefly describe the
items surveyed and probable areas of energy conservation. The
interview shall also solicit input and advice from the Director of
Public Works and Logistics.

4. SERVICES AND MATERIALS. All services, materials (except those
specifically enumerated to be furnished by the Government), labor,
supervision and travel necessary to perform the work and render
the data required under this contract are included in the lump sum
price of the contract.




5. PROJECT DOCUMENTATION. All energy conservation opportunities
which the AE has considered shall be included in one of the follow-
ing categories and presented in the report as such:

c 1 ECIP Proijects. To gualify as an ECIP project, an ECO, or
several ECOs which have been combined, must have a construction
cost estimate greater than $300,000, a Savings to Investment Ratio
greater than 1.25 and a simple payback period of less than ten
years. The overall project and each discrete part of the project
shall have an SIR greater than 1.25. All projects meeting the
above criteria shall be arranged as specified in paragraph 2.6.1
and shall be provided with programming documentation. Programming
documentation shall consist of a DD Form 1331, life cycle cost
znalysis (LCCA) summary sheet (s) (with necessary backup data to
verify the numbers presented), and a Project Development Brochure
(PDB) . A life cycle cost analysis summary sheet shall be developed
for each ECO and for the overall project when more than one ECO
are combined. The energy savings for projects consisting of multi-
ple ECOs must take into account the synergistic effects of the
individual ECOs.

“5 5 Non-ECIP Proijects. Projects which.do not meet ECIP crite-
ria with regard to cost estimate or payback period, but which have
an SIR greater than 1.25 shall be documented. Projects or ECOs in
this category shall be arranged as specified in paragraph 2.6.2
and shall be provided with the following documentation: the life
cycle cost analysis (LCCA) summary sheet completely filled out, a
description of the work to be accomplished, backup data for the
LCCA, ie, energy savings calculations and cost estimate(s), and
the simple payback period. The energy savings for projects consist-
ing of multiple ECOs must take into account the synergistic ef-
Ffects of the individual ECOs. In addition these projects shall
have the necessary documentation prepared, as required by the Gov-
ernment’s representative, for one of the following categories:

a. O & M Energy Projects: An O&M Energy project is one that
results in needed maintenance or repair to an existing facility,
or replaces a failed or failing existing facility, and also re-
sults in energy savings. The criteria are similar to the criteria
for ECIP projects, ie, $300,000 construction cost, SIR > 1.25, and
simple payback period of less than ten years. In addition, if the
project would replace a system oOx equipment that is considered
7failed or failing’ due solely to obsolete technology or ineffi-
ciency, the equipment to be replaced must have been in use for at
least three years; and the simple payback period must be three
years or less. .

b. Low Cost/No Cost Projects. These are projects which the
Director of Public Works and Logistics (DPWL) can perform using
his resources. Documentation shall be as required by the DPWL.

5.3 Nonfeasible ECOs. All ECOs which the AE has considered
but which are not feasible, shall be documented in the report with
reasons and justifications showing why they were rejected.
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¢. DETAILED SCOPE OF WORK. Ths Datailed Scope of Work is con-
rained in Annex n.

7 WORK TO BE ACCOMPLISHED.

7.1 Perform a Limited Site Survev. The 22 shall cbtain all
necessary data to evaluate the TCOs or projects by conducting a
site survey. The RE shall document his site survey o forms devel-
oped for the survey, Or standard forms, and submit these completed
forms as part of the report. Light 1evels shall be measured under
typical operating conditions for all areas Or Spaces being evaluat-
ed. The reguirements for color rendition and current maintenance
and relamping practices cshall be noted for consideration in the
evaluations. A1l test and/or measurement eguipment shall be proper-
1y calibrated prior to its use.

7.2 Evaluate Selected ECOs. The AE shall analyze the ECOs
1isted in Annex A. These ECOs shall be analyzed in detail to de-
rermine their feasibility. Savings to Investment Ratios (SIRs)
shall be determined using current ECIP guidance. The AE shall pro-
vide all data and calculations needed to support the recommended
2CO. All assumptions and engineering equations shall be clearly®
stated. Calculations shall be prepared showing how all numbers in
the ECO were figured. Calculations shall be an orderly
step-by-step progression from the first assumption to the final
number. Descriptions of the products, manufacturers catalog cuts,
pertinent drawings and sketches shall also be included. Construc-
tion cost estimates shall be provided and shall break out the
costs associated with rehab work (architectural, electrical, me-
chanical) where applicable. Existing and proposed light levels
chall be compared with levels recommended by the Illumination Engi-
neering Society (IES) or the Corps of Engineers Architectural and
Engineering Instructions (AEI) for the applicable space and activi-
ty. A life cycle cost analysis summary sheet shall be prepared for
each ECO and included as part of the supporting data.

——t—

im Review Conference, as outlined in paragraph 7.4.1, the AE will
be advised of the DEHR’S preferred packaging of recommended ECOs
into projects for implementation. Some projects may be a combina-
tion of several ECOs, and others may contain only one. These
projects will be evaluated and arranged as outlined in paragraphs
5.1, 5.2, and 5.3. Energy savings calculations shall take into
account the synergistic effects of multiple ECOs within a project
and the effects of one project upon another. The results of this
effort will be reported in the Final Submittal per par 7.4.2.

7.3 Combine ECOs Into Recommended Projects. During the Inter-

7.4 Submittals, Presentations and Reviews. The work accom-
plished shall be fully documented by a comprehensive report. The
report shall have a table of contents and shall be indexed. Tabs
and dividers shall clearly and distinctly divide sections, subsec-
tions, and appendices. All pages shall be numbered. Names of the
persons primarily responsible for the project shall be includ-
ed.The AE shall give a formal presentation of the interim submit-

tal to installation, command, and other Government personnel.
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glides or view graphs showing the results of the study to date
shall be used during the presentation. During the presentation,
the personnel in sttendance shall be given ample cpportunity to
ask &ues{fons and discuss any changes deemed necessary to the
study. A review conference will be conducted the same day, follow-
ing the presentation. Each comment presented at the review confer-
ence will be discussed and resolved or action items assigned. It

is anticipated that the presentation and review conference will
require approximately one working day. The presentation and re-
view conference will be at the installation on the date agreeable
to the Director of Public Works and Logistics, the AE and the
Government’s representative. The Contracting Officer may require

= resubmittal of any document(s), if such document (s) are not ap-
proved because they are determined by the Contracting Officer to
be inadequate for the intended purpose.

7 4.1 Interim Submittal. An interim report shall be submit-
ted for review after the field survey has been completed and an
analysis has been performed on all of the ECOs. The report shall
indicate the work which has been accomplished to date, illustrate
the methods and justifications of the approaches taken and contain
a plan-of the work remaining to complete the study. Calculations
showing energy and dollar savings, SIR, and simple payback period
of all the ECOs shall be included. The results of the ECO analyses
shall be summarized by lists as follows:

a.All ECOs eliminated from consideration shall be grouped into
one listing with reasons for their elimination as discussed in par
5.3.

b.All ECOs which were analysed shall be grouped into two list-
ings, recommended and non-recommended, each arranged in order of
descending SIR. These lists may be subdivided by building or area
as appropriate for the study. :

The AE shall submit the Scope of Wwork and any modifications to the
Scope of Work as an appendix to the report. A narrative summary
describing the work and results to date shall be a part of this
submittal. At the Interim Submittal and Review Conference, the
Covernment’s and RE’s representatives shall coordinate with the
Director of Public Works and Logistics to provide the AE with di-
rection for packaging or combining ECOs for programming purposes
and also indicate the fiscal year for which the programming OTr
implementation documentation shall be prepared. The survey forms
completed during this audit shall be submitted with this report.
The survey forms only may be submitted in final form with this
submittal. They should be clearly marked at the time of submis-
sion that they are to be retained. They shall be bound in a stan-
dard three-ring binder which will allow repeated disassembly and
reassembly of the material contained within.




7 4.2 Final Submittal. The AE shall prepare and submit the
final report when all sections of the report are 100% complete and
all comments from the interim submittal have Leen resolved. The
AE shall submit the Scope of Work for the study and any modifica-
tions to the Scope of Wwork as an appendix to the submittal. The
report shall contain a narrative summary of conclusions and recom-
mendations, together with all raw and supporting data, methods
used, and sources of information. The report shall integrate all
aspects of the study. The recommended projects, as Getermined in
accordance with paragraph 5, shall be presented in orcer of priori-
ty by SIR. The 13ists of ECOs specified in paragraph 7.4.1 shall
also be included for continuity. The final report and all appendi-
ces shall be bound in cstandard three-ring binders which will allow
repeated disassembly and reassembly. The final report shall be
arranged to include:

a. Bn Executive Summary to give a brief overview cf what was
accomplished and the results of this study using graphs, tables
and charts as much as possible (See Annex B for minimum require-
ments) .

b. The narrative report describing the problem to be studied,
the approach to be used, and the results of this study.

c. Documentation for the recommended projects:
1) Backup information as specified in paragraph 5.1
2) For any recommendation that would require a different
layout of fixtures, a one-line drawing of the area with: cir-
cuiting and switching is required.
d. Appendices to include as a minimum:
1) Energy cost development and backup data
2) Detailed calculations
3) Cost estimates

4) Computer printouts (where applicable)

5) Scope of Work
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ANNEX A

DETAILED SCOPE OF WORK

FYS4 LIGHTING SURVEY, FORT BLISS, TEXAS

1. All facilities to be investigated in this study are located on
Fort RBliss in El1 Paso, Texas.

5. The General Scope of Work outlines requirements for the study
and the report; and the detailed scope of work lists the specific
areas to be studied. If any conflicts arise between the General

and the Detailed scopes of work, the Detailed Scope of Work shall

govern.

3. The work consists of identifying and evaluating energy COnser-
vation opportunities (EcOs) for lighting systems in specific facil-
jties. A list of suggested ECOs ig provided in Annex D. The ECOs
in Annex D are to be evaluated as applicable for the buildings

1isted in Annex E.

4. »Annex E has been tentatively arranged into groups of similar .
buildings so that the results of one building may be applied to
2all buildings in the same group. The AE will be required to verify
and adjust the groupings by & walkthrough of all buildings. Build-
ings in the UNIQUE group must, of course, be evaluated individual-

ly.
5. Completion and Payment Schedule: The following schedule shall

pe used as a guide in approving payments on this contract. The -
final report for this study shall be due not later than 180 days

after Notice to proceed.

PERCENT OF CONTRACT AMOUNT

MILESTONE AUTHORIZED FOR PAYMENT
Entry Interview 10
Completion of Field Work 25
Receipt of Interim Submittal 75
Completion of Interim Presentation & Review 85
Receipt of Final Report 100

6. The installation representative for this contract will be Mr.
Joe Mathis, Energy Manager, Directorate of Public Works and Logis-

tics for Fort Bliss.
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7 Government-Furnished Information: The following documents will
pe furnished to the RE:

a- 'As-built drawings (as available) of buildings/systems list-
ed in Annex E.

b. Energy Conservation Investment Program (ECIP) Guidance,
dated 10 Jan 15°4. ~

c. ETL 1110-3-282, Energy Conservation
4. TM 5-800-2, Cost Estimates, Military Construction

AR.415-15, 1 Jan 84, Military Construction, Army (MCR) Pro-
ram Development

Qo

-

£. Architectural and Engineering Instructions, Design Crite-
ria, Chapter 12, Electrical Criteria, 9 December 1991

g. The latest MCP Index

-

8. A computer program titled Life Cycle Costing in Design (LCCID)
ig available from the BLAST Support Office in Urbana, Il1linois for
a nominal fee. This computer program can be used for performing
the economic calculations for ECIP and non-ECIP ECOs. The AR is
encouraged to obtain and use this computer program. The BLAST
Support Office can be contacted at 144 Mechanical Engineering
Building, 1206 West Green Street, Urbana, Illinois 61801. The
telephone number is (217) 333-3877 oOT (800) 842-5278. ’
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LNNEX B

EXECUTIVE SUMMARY GUIDELINE

1. Introduction.

5. Building Data (types, number of similar buildings, sizes,

etc.)

3. Present Energy Consumption of Buildings or SystemS Studied.

o Total Annual Energy Used.
o Source Energy Consumption.

Electricity - KWwH, Dollars, BTU

Fuel 0il - GALS, Dollars, BTU
Natural Gas - THERMS, Dollars, BTU
Propane - GALS, Dollars, BTU
Other - QTY, Dollars, BTU

4. Reevaluated Projects Results.

Energy Conservation Analysis.

¥}

o ECOs Investigated.

o ECOs Recommended.

o ECOs Rejected. (Provide economics or reasons)

o ECIP Projects Developed. (Provide lisg) *

o Non-ECIP Projects Developed. (Provide list) *

o Operational or Policy Change Recommendations.

+ Tnclude the following data from the 1life cycle cost analy-
gis summary sheet: the cost (construction plus SIOH), the annual
energy savings (type and amount), the annual dollar savings, the

SIR, the simple payback period and the analysis date.

6. Energy and Cost Savings.

o Total Potential Energy and Cost Savings.
o Percentage of Energy Conserved.

o Energy Use and Cost Before and After the Energy Conserva-
tion Opportunities are Implemented.




ANNEX C

REQUIRED DD EFORM 1391 DATA

To facilitate ECIP project approval, the following supplemental
data shall be provided:

a. 1In title block clearly identify projects as "ECIP."

b. Complete description of each item of work to be accom-

plished including guantity, sguare footage, etc.

c. A comprehensive list of buildings, zones, Or areas includ-
ing building numbers, square foot floor area, designated temporary
or permanent, and usage (administration, patient treatment, etc.).

d. List references, and assumptions, and provide calculations
to support dollar and energy savings, and indicate any added
costs. :

-

(1) 1If a specific building, zone, oOr area is used for
sample calculations, identify building, zone or area, category,
orientation, square footage, floor area, window and wall area for

each exposure.
(2) Identify weather data source.

(3) Identify infiltration assumptions before and after,
improvements. ’

. (4) Include source of expertise and demonstrate savings
claimed. Identify any special or critical environmental conditions
such as pressure relationships, exhaust or outside air guantities,
temperatures, humidity, etc.

e. Lighting retrofit projects must identify number and type
of fixtures, and wattage of each fixture being deleted and in-
stalled. New lighting shall be only of the level to meet current
criteria. Lamp changes in existing fixtures is not considered an
ECIP type project.

£. An ECIP life cycle cost analysis summary sheet as shown in
the ECIP Guidance shall be provided for the complete project and
for each discrete part included in the project. The SIR is appli-
cable to all segments of the project. . Supporting documentation
consisting of basic engineering and economic calculations showing

how savings were determined shall be included.

g. The DD Form 1391 face sheet shall include, for the com-
plete project, the annual dollar and MBTU savings, SIR, simple
amortization period and a statement attesting that all buildings
and retrofit actions will be in active use throughout the amortiza-
tion period.




h. The calendar year in which the cost was calculated shall
be clearly shown on the DD Form 1391.

i.” For each temporary building included in a project, sepa-
rate documentation is required showing (1) a minimum 10-year con-
rinuing need, based on the installation’s annual real property
utilization survey, for active building retention after retrofit,
(2) the specific retrofit action applicable and (3) an economic
analysis supporting the specific retrofit.

j. Nonappropriated funded facilities will not be included in
an ECIP project without an accompanying statement certifying that
utility costs are not reimbursable.

k. Any requirements required by ECIP gquidance dated 10 Jan
1994 and any revisions thereto. Note that unescalated
costs/savings are to be used in the economic analyses.

1. The five digit category number for all ECI? projects ex-

cept for Family Housing is 80000. The category code number for
Family Housing projects is 71100.
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ANNEX D

LIGHTING ENERGY CONSERVATION OPPORTUNITIES

REDUCE/ENHANCE LIGHTING
o Remove unneeded lamps OT fixtures

o Reduce indoor 1ighting where {1lumination exceeds recommend-
ed levels .

. o Increase daylighting
o Lower 1light fixtures

o Improve reflection and dispersion with light-colored ceilings

IMPROVE LIGHTING CONTROLS

o Install occupancy sensors to control lighting

o Install sdditional switches to control lighting arrangements
IMPROVE LIGHTING EFFFICIENCY'

o Replace incandescent exit sign fixtures with LED fixtures

o Replace incandescent lamps in exit signs with compact fluores-
cent lamps :

o Replace standard fluorescent lamps with energy—conserving
lamps

o Replace standard fluorescent ballasts with electronic bal-
lasts

o Install new reflectors in existing fluorescent fixtures

o Replace existing fluorescent fixtures with new fixtures hav-
ing efficient reflectors, electronic ballasts, and
energy-conserving lamps

o Use more efficient lighting source, jie, upgrade from incandes-

cent to filuorescent, from Ffluorescent to HID, from mercury
vapor to high pressure sodium, etc
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56

‘58

111
311
762
768
1103
1250
2004
2031
2518
2527
2528
2529
2588

FY94 FORT BLISS LIGHTING SURVEY
UNIQUS BUILDINGS

DESCRIPTION
Post Headguaters
2dmin (Histerical)
Admin (Historical)
Admin General Purpose
Library
Fire Station
Admin Testing
Communicaticns Center
Pield Printing Plant
Accounting (Historical)
TheateX
General Instruction
Applied Imstructicn
Self Service Supply Cent
Engineey Field Maint Shop
Clething Sales Store
Laundry |
Motor Repair Shop
Supply Operations Bldg.
General Purpose Warehouse
Motor Repair Shop

GM Maintenance Facility

AREA, SF
29,237
4,845
21,467
9,281

5,284

FLOORS

4

2

}a

N L = o
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6/22/34

BLDPG NO
5000
5804
5805
5803
5852
5858
5859

FY94 FORT BLISS LIGHTING SURVEY
UNIQUE BUILDINGS

DESCRIPTION

Museum

Classroom Facility

Claseroom Facility

Classroom Facility

General Instruction
General Instruction

2pplied Instruction

AREA, ST
13,185
13,176
11,607
16,138
5,235
4,623

9,235

FLOORS
1

1
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ge NO.
- /22/94

Hisroric

n

1

i 1LDING TYPZE
i storical-l
istorical-1
igtecrical-1
istorical-1l
istorical-1
[istcrical-1
Fistorical-1
fistorical-1
iistcricaf—l
1igcorical-2

liistorical-2

n-2

Historical-2

Historical-2

Historical-2

Shop-1
Sheop-1

Shop-1

Shop-1
Shop-1
Shop-2

Shop-2

TY94 FORT BLISS LIGHTING SURVEY

BLDG: NO

11

515
516
2511
5512
2513
2516
2519
2514

2515

BUILDING GROUPS

Admin
Admin
Admin
Admin
Admin
Acdmin
admin
Admin
Admin
Admin
admin
Admin
Admin
Admin
Admin
Motor
Motor
Motor
Motor
Moter
Motoxr

Metor

DESCRI
General
Genefal
General
Generzl
General
General
Ganeral
General
General
General
general
General
General
General
General
Repair
Repair
Repair
Repair
Repair
Repair

Repaixr

PTION
Purpcse
pPurpcee
Purpcee
Purpcse
purpeose
Purpcse
Purpcse
Purpose
Purpose
Purpcse
Purpose
Purpose
Purpcse
Purpcse
Purpose

Shop

Shop

Shop

Shep

Shop

shop

Shop

AREA, ST
7,404

7,404

FLOORS
2

2

N O T S S to X

15
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page NO.
06/22/94

BUILDING TYP=

Training-1
Training-1
Training-2
Training-2
Training-2
Training-2
Training-3
Training-3
Training-3
Training-3
Training-3
Training-3
Training-3
Training-3
Training-3

Training-4

Training-4

Training-4
Training-4
Training-4
Training-4

Training-4

e

2

FY94

BLDG NO
720

721
722 -
723

724

725

743
746
747
724
755
756
2320
2321
2326
2327
2330
2331

2332

FORT BLISS LIGHTING SURVEY

BUILDING GROUPS

DESCRIPTION

Applied
Applied
2pplied
Applied

2pplied

Applied

Applied

Appplied Instruction

General
General
General
General
General

General

Instruction
Instruction
Instruction
Instruction
Instructicn
Instruction
Instruction

Ingtructicon

Instruction -

Instruction
Instruction

Instruction

Instruction
Instruction
Instruction
Instruction
Instruction
Instructicn
Instruction
Instruction

Instruction

AREA, ST
7,700
7,700
13,934
13,934
13,834
13,534
13,860
13,860
13,860
13,860
13,8€0
13,860
13,860
13,880
13,860
6,966
6,866
6,966
6,966
6,866
6,966
6,966

FLOORS

1
1

N L =

E-19




-

age No. 3
6/22/%4

UILDING TYPE
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4.
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-4
raining-5

raining-5

FY54 FORT BLISS LIGHTING SURVEY

BLDG NO
2333
2335
2336
2337
2340
2341
2342
2343
2344
2347
2350
2351
2352
2353
2354
2356
2357
2536
2537
2538
2322
2323

SUILDING GROUPS

General
General
General
Ceneral
General
General
General
General
General
General
General
General
General
General
General
General
General
Genexal
General
General
Applied
Applied

DESCRIPTION

Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction

Instruction

Instruction .

Instruction
Instruction
Instruction

Instruction

AREA, SF
6,966
€,566
6,966
€,2€6
6,966
6,966
6,966
6,9€6
6,566
6,866
6,965
6,966
6,566
6,966
6,9€66
6,566
6,966
6,966
6,566
6,566
9,917
9,817

FLOORS

1

|.l

-

R

=

I

= e

[

T
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Sage NO.
6/22/94

UILDING TEPE
raining-5
raining-5
raining-6
raining-6
raining-6
raining-6
raining-7
iaining-z
raining-7
raining-7

raining-7

Training-7
raining-7
raining-7
raining-7.
raining-8

raining-8

H-1
-1

H-1

FY34

BLDG NO
2324
2352
2334
2345
2346
2355
5838
5843
5849
5850
5851
5853
5854

5855

5856
5857
5860
5863
5864
1101
1105
1106

FORT BLISS LIGHTING SURVEY

BUILDING GROUPS

DESCRIPTION

Applied
Applied
Applied
Applied
Applied
Applied
General
General
General
General
General
General
General
General
General
General
General
General
General
General
General

General

Instructicn
Instruction
Iﬁstruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instruction
Instructicn
Instruction
Instruction
Instruction
Instructiocn
Instruction
Instruction
Instruction

Instruction

Purpcose Warehouse
Purpcse Warehouse

Purpose Warehouse

AREA, SF

T

-

-

=P
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Page No.
06/22/%4

5

FYS4

BLDG NO
1108
1110
1111
1112
1113
1114
1115
1iie
1117
1118
1118
1120
1121
1122
1123
1124
1102
1104
1177
1178
1173
1180

FORT BLISS LIGHTING SURVEY

BUILDING GROUPS

General
General
Generzl
General
General
General
General
General
General
General
Genexal
Gensaral
General
General
General
General
General
General
General
General
General

General

Purpose
Furpose
Purpose
Purpose
Purpose
Purpose
Purpcse
Purpcse
Purpcee
Pﬁrpose
Purpcse
Purpose
Purpoese
Purpose
Purpcse
Purpese
Purpose

Purpose

DESCRIPTION

Warashouse
Warehouse
Warehouse
Warehouse
Warehouss
Warehouse
Warehouse
Warshouse
Warehcuse
Warehouse
Warehouse
Warehcuse
Warehousa
Warehouse
Warehouse
Warehouse
Warehouse

Warehcuse

Storehouse

Storehouse

Storxehouse

Storehouse

AREA, SF

15,560

15,960

15,960
15,360
15,960
15,960
15,960
15,960
15,960
15,960
15,960
15,960
15,960
15,960
15,860
15,960
16,000
16,000
9,267

9,267

9,267

9,267

FLOORS

N O = S

|

T SR ST MR

T S T R S =

.

L e Y
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bge NO. 6
5 /22/94
FY94 FORT BLISS LIGHTING SURVEY
_ BUILDING GROUPS

JILDING TY?E BRLDG NO DESCRIPTION AREA,SF FLOORS
-3 1181 General Storehcuse ' 9,267 1
H-3 1270 General Storehouse 8,267 1
H-3 1271 General Storehouse 9,267 1
i3-3 1272 General Storehouse 9,267 1
N -3 1273 General Storehouse 9,267 1
Ni-3 1274 General Storenouse 9,267 1
NH-B 1275 ceneral Storehouse 9,267 1
WH-3 _ .- 1276 General Storehouse 9,267 1
WH-3 1277 General Storehouse 9,267 1
WH-3 : 1278 General Storehouse 9,267 1
WH-3 1279 General Storehouse 9,267 1
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Interim Submittal Review Letter From Fort Bliss

DEPARTMENT OF THE ARMY
HEADQUARTERS, U.S. ARMY AIR DEFENSE ARTILLERY CENTER AND FORT BLISS
FORT BLISS, TEXAS 79916-0058

REPLY TO

ATTENTICN OF RECEIVED
Directorate of Pubdblic MAR 0 6 1355

Works and Logistics

SUBJECT: Fort Bliss Lighting Retrofit HZ

Mr. C. A. Pieper
Huitt-Zollars Inc.

512 Main Street, Suite 1500
Fort Worth, Texas 76102

.~ Dear Mr. Pileper:

The interim report om the above referemced project was
C) excellent and provided the information reguired for planaing and
economic verification. Hovever, we wish to submit the project
for funding as six smaller projects.

I have grouped the 134 buildings in six groups and included
them as an attachment.

Request you Tecalculate the project costs, savings to

(:) investment ratios, paybacks, etc., based upon the revised
groupings using the material costs from the Defease General

Supply Center "Enmergy Efficient Lighting” catzlog dated Fedruary
1994, .

For labor costs please contact Mr. George Lzambert, Chief,
(:> Contract Management Division, Directorate of Public Works and

Logistics at (913) 568-2479. ©He can supply standard lador costs
from the job order contracting (JOC) catalog.

I would also like to inform you of the urgeacy of receiving
(:) the revised 1ife cycle costing data as the deadline for
submission of these projects for funding is April 1, 1995.

Thank you in advance for your prompt response.

Sincerely,

rad .’m
Colonel,; ., Army

Director, Directorate of Public
Works and Logistics

Attachment
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Interim Submittal Review Letter From Fort Bliss (Continued)

LIGHTING PROJECTS

TOTAL
BUILDINGS BUILDINGS

19 Historical 01d Post Area: 1, 8, 11, 12,
13, 51, 54, 55, 56, 58, 111, 112, 113,
114, 115, 116, 117, 118, 2004

6 Peoples Plaza (500 Area): 500, 503, 504,
512, 515, 516

17 High Bay Instruction (700 Area): 720,
721, 722, 723, 724, 725, 738, 739, 740,
745, 746, 747, 754, 755, 756, 762, 769

31 Metal Warehouse Buildings (2300 Area):
2320, 2321, 2322, 2323, 2324, 2325, 2326,
2327, 2331, 2332, 2333, 2334, 2335, 2336,
2337, 2340, 2341, 2342, 2343, 2344, 2345,
2346, 2347, 2350, 2351, 2352, 2353, 2354,
2355, 2356, 2357

28 Maintenance and Abernethy Park: 2518,
2527, 2528, 2529, 2536, 2537, 2538, 2588,
5000, 5804, 5805, 5808, 5838, 5843, 5849,
5850, 5851, 5852, 5853, 5854, 5855, 5856,
5857, 5858, 5859, 5860, 5863, 5864

33 Directorate of Public Works and Logistics
Shops and Warehouses: 1101, 1102, 1103,
1105, 1106, 1111, 1112 1113, 1114, 1115,
1116, 1117, 1118, 1119, 1120, 1122, 1123,
1124, 1177, 1178, 1179, 1180, 1181, 1270,
1271, 1272, 1273, 1274, 1275, 1276, 1277,
1278, 1279
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ITEM

Responses to Interim Submittal Review Letter From Fort Bliss
3/9/95

RESPONSE
Concur with comment, will proceed as directed.
Concur with comment, will proceed as directed.
Concur with comment, will proceed as directed.

I understand situation and will try to move up schedule.
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Interim Submittal Review Comments From USAED, Mobile

MIBILE DISIRICT FROJECT REVIZA ENTS

Date: 27 Jan 93

To: Richard Chanracrs
Fort Werth District, (ESWF-Im-MP

Trom: (Secticn) CESAM-EN-IM
(Reviewsr) A. Battzglia

Project: EYC Lighting Study Year: Line Item No.:
Locaticn: Fort BRliss, Tex=s FY-%4

Type of Acticn: Intsrim Sulrdttal Reviaw

ITEM [DRAWING NO. COIMENTS REVIEA 2CTION
NC. CR PAX. NO.
I have two camments to &84 to Mr. Neiden'’s cooments. Ths first

:'.s s"rila:: to the caoment I rede cn the Corus (hristi ard Red

River 2Ammy Depct lighting susveys. The seccrd 2lso has to &o

w; n estimates,

1. CGenarzl I went to careEnt cat_ra"—g ard Lifs CQycle
Cost Rnalyses, ard I went to differsntists
between the Comtractor’s cverhsad costs and the
Cevermment's cverhezd costs. So, at tha risk cf

o .lt_ncr the 2%’s incslligence, I n=ve
: an '-\._.; =npls cof a cost estimate from e
previcus EZAP stwdy. O this exanple, &1l of
the c\.u.r-ct‘“"s ccsts  foo matarizls, labor,
(zpipment renmzl zmd sk- 'a-:t’?”mg iz
nesdad), cvernead, pr:_-_, and contirgesncies
are showm and sumEd into a total constructicn
ccst at the lower right hard cormer of thes
shest. This is the velus that should be used in ¢
Iir= 1%, COEIRICTION COST, of the LCQA Sumary
Shest. lins :15, SICH, is the covernTeEnt’s cost
for ""‘_L.IL.S"':"" Lg ths conoract; it shauld ke
ecuzl to 5.5% of Linme 12, Lins 1C, DESIEN (OST,
is the gm‘ermem:'s cost for d:sicn, use €% of
"Lirs 1A est for very swell or very caplex
projects. Ple==e reks recessary revisi
2. Ganarzl Werrsn Neiden, who has Peen in an the design of

lici-.'::i:.g rencvaticn pro -_-c::s in the Mbile

istrict; and Bill Stein, the Energy Menager at
Forc Huschuca, 2Z, both have tald me that
Tzcent  lighting renovation projects had come in
at considerarly lower costs than originally
estirared. This wes zrarently due to the fact
that the succasiul bifddsrs were not General

Contractors, but lichting suwoliers who
employed installers. A lot of wapaD ard
subcontracting costs were avoided, Suggest this

arpreach be explored. If it locks promising,
the cost estimates shoald be backesd 1p with

written quotatiens.




Interim Submittal Review Comments From USAED, Mobile (Continued)

01727785 FRI 10:38 FAY 3346902423 USACE , ;
|

. HORILE DISTRICT OFFICE PROJECT RYVIEW COMMFNTS [mrx:zs.n.vss PAGE 1 of 2

FROKM: (SECTION): Electrical (CITSAM-EN-CE)
(REVIEWER): Warren E. Neiden, Jr.,PS (334) 634-4031

TO; EN-BM
Tony Battaglia

Year: Line Item

PROJECT: EZAP LIGHTING SURVZY STUDY
PY- No.

LOCATION: FORT ELISS, TX

ELECTRICAL REVIEW

Type of Action: INTERIN REPORT

Item|Drawing No. Review

No.{or Par. No. _COMMENTS Action

This report should clearly indicate that the monthly electirical
demand usage is well above the Minimum Ceontract of 10,000 kW to
actually claim the Demand Charge Savings in all of the progosed

£CO's.

1. |Agpendix A

2: Fage 7 Paragraph C.4, references an Appendix D for a cost ccmparisen cf
“replacing lamps and ballast™ va “"new fixtures® , but Arpandix D

ig shown as "Non-reccmmended ECO Calculaticns” with no calcula-
tions included. Please coordinate and corrxact accordingly.

Paragraph C.7. states "2ecause of the reduction of potential

enorgy & cost savings, Installation of Occupancy Senscrs to turn
o0ff lights was rejected*. This appears to ke based on areas that i
more lighting is reguired, therefore higher enargy consumption.
This would seem to increase the kenefit of cccupancy s2nsors, J
not negate it. Prcvide calculations to support this assumption. L

Paragraph C,5. states that the ECO ccncerzning the Inszallazion

¢f Cempact Fluorescent lamps in incandascent fixtures was ]
rejected due t3 no guarantee of future retrofits. If energy can
can be saved and it cost justified, it should be analy:zed.

Future retrafite ls an adminietrative problem therefore the own- !
er must make this dacsision. Csordinats and correct accerdingly. i

4. Page 7

This report should reflsct elther "M3TU” ox "MMETU", not bozth.
This is confuming. Correct accordingly.

6. General |Equaticn on page A-1 & A-§ is missing the "=" aign.

7. Fage A-5 |The average
non-heating months, especially sinca the gas rates are lower,
The average cost shown doss not reflect the actual cost incurrec
Consult weather records to determine the actual months to
include te achieve a mere reallstic cost to use in your analysis

monthly cost of natural gas should not incluce the |
{
il

§. |Aprendix B |Tabls cf Contants, Item B; Correct gpelling of "Efflciency™.
S. Ganeral refarences Appendix G throughout as to “data sheets”
it is indicated in the index , it was not included.
10, Page B-2 |Sample caleculation in D.({a) indicates 192 Watis for a 4-lamp,
fluoreecent fixture, but attached manufacturers comparison uses
180 Watts for the same type of fixture. Explain this difference
correct calculations accordingly.

11. Page C-1 |Indicate hew the Electrical Energy Savings of 502,098 kWe/ysr was
derived.

12. Page C-6 |Provide lighting calculations and fixture details of proposed
lighting design to support cost assumptions indicated and
indicate the type and quality of fixtures utilized.

Show how the §100/fixture was obtained for the values of both

13. Page C-8
Fluorescent & HPS fixtures indicated in item #13. l

Paragraph C. indicates “"areas which are currently overlighted”™. |
How was this determined? Was this based on functional changes i=n f
various parts of the building or miss labeling of these areas. '
Also, how will this affect the flexibility of the bullding for l
future occupants and functions. Clarify and correct accczdingly.. 4J

14.| Page C-15




Interim Submittal Review Comments From USAED, Mobile (Continued)

" l DATE:25 JAN 95 ] PAGE 2 of 2

ELECTRICAL REVIEW

. PROJECT: EZAP? LIGHTING SURVEY STUDY . Rl I

LOCATION: FORT BLISS, IX

tem|Drawing No. Review
No.|or Par. No. Action

15.{ Page €~21 (Provide fixturs details of propesed lighting design to support
coet assumptions indicated and indicate the type and gquality of
fixtures proposed. Also, our data indicates that it is less
expensive to juat clean the fixtura and replace the lamps and
pallast than to replace the whele fixture. Clarify and explain

how this conclusion was reached.
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ITEM
1. (page E-27)

2. (page E-27)

1. (page E-28)

2.

10.

Responses to Interim Review Comments From USAED, Mobile
3/9/95

RESPONSE

Concur, changed as directed.

Noted, however was unable to obtain written quotations from anyone without construction
drawings and specifications.

Noted, see page 12.
Noted, see ECO-2 on page C-13.

ECOs 1 and 2 will reduce the lighting load in every building between 35 to 79 percent
(see fixture upgrade factors, pages C-2 and C-16). Experience gained in previous studies
document that with these kinds of load reductions make installation of occupancy sensors
economically infeasible (see EEAP Lighting Survey Study - Red River Army Depot and
EEAP Lighting Survey Study - Corpus Christi Army Depot).

Noted. See page 2, Install Compact Fluorescent Lamps in Incandescent Fixiures.

Noted. While the writer uses "MMBTU" to represent 1,000,000 BTUs, the computer
program used for the life cycle cost estimates, LCCID, uses "MBTU" for this same
purpose. The program does not give the option to change the units from "MBTU" to
"MMBTU". However, careful comparison of the life cycle cost estimate summary sheets
and the ECO calculations should make it clear to the reader that these terms are used
interchangeably in this instance.

Noted. This was done on purpose just to show the formulas used and the units to be
obtained.

Using only the heating months of November through February, the average cost of gas
from page A-7 would be $2.029/MCF. Using this value in the avoided cost of gas
calculation of page A-6, the 'revised' avoided cost would be $2.314/MCF. This is an
increase of only 2 percent over the value of $2.268/MCF used in the study. The total gas
energy penalty calculated in this study was 1,488 MCF/yr (see page 6, item E). Applying
'revised' avoided gas cost to the total gas penalty would lower the total cost savings of
$482,522/yr by only $67 (see page 6, item E). Since this is a relatively insignificant
amount, the report was not revised as suggested by the reviewer.

Noted and corrected.

Appendix G was completed and distributed at the interim submittal as directed on page
E-11.

Advance catalog data for a two lamp, F40, standard magnetic ballast of the type
commonly provided in older fixtures such as were found at fort bliss (Advance #VQM-
2S40-TP) shows an input wattage of 96 watts. Assuming that a four lamp fixture has two
of these ballasts, the total input wattage to the fixture would be 192 W as was used in the
calculations.
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Responses to Interim Review Comments From USAED, Mobile (continued)

- 3/9/95
ITEM RESPONSE
11. The total electrical savings (KWH/yr) shown on page C-1 was found by adding the total

lighting energy savings and the total cooling energy savings from page C-13.

12. It is beyond the scope of work of this study to provide design calculations for new
~ lighting systems in the 132 buildings studied. However, sample replacement fixture data
was included in Appendix F and the estimated quantities of each type of replacement
fixture was included in all the revised cost estimates in the study. See 'fixture quantity
factors' on page C-2 for an explanation of how the replacement fixture quantities were
determined.

13. See revised cost estimates. Budget prices were obtained from local suppliers and used
in these estimates.

14. Noted, paragraph C revised on page C-13.

15. See answer to comments number 12, 13 and 14 above.
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. APPENDIX F
- SAMPLE PRODUCTS
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OCTRON®

Fluorescent Lamps

The Widest Range

of T8 Lamps Available
Through its OCTRON? line
CS=EAM SYLVANIA offers
more T8 iamp options than
any other manufacturer. This
gives architects, lighting
designers. engingers. con-
tractors and other specifiers
the opportunity 1o select
exactly the right mix of lamps
to meet the precise require-

menis of an application.

Al OCTRON lamps have a
20,000 hour average rated
life when operated on rapid
start ballzsts. Lamps are
rated at 15.000 hours when
operaied on instant stant
ballasts. (These figures are
based on three hours of
operation per start. Ratings
will improve as burning
cycles increase. In a typical
10 hour per day application,
for example, life ratings on
rapid start or instant starn
palizsis are increased by
25 percent.) Secause iong
lile means less frequent lamp
replacement and smaller
lamp inventories, mainte-
nance costs can be
subsiantially reduced.

OCTRON?®

Bipin Linear Lamps
OCTRON bipin linear flucres-
cent iamps are availeble in
four length/watiage combinea-
tions—2-foot (17W), 3-foot
(25W), 4-foot (32W) angd 5-
foot (40W). This means there
is an OCTRON T8 lamp to
replace any commonly avail-
able bipin T12 lamp in any
standard linear fluorescent
fixture. QCTRON 700 Series
lamps are aveilable in four
color temperatures— 3000K.
3500K, 4100K and 5000K—
and have a color rendering
index of 75. The 800 Series
lamps come in 3000K. 3500K
and 4100K colors and have
an exceptional CRIi of 85.

OCTRON®

Single Pin Lamps

The QCTRON family includes
an &8-1oot single pin T8 lamp.
When in combination
with ar giectronic balizst
OCTRCN FO26T8 tamps can
replecs F26T12 systems—

i 2r 90 wells par two-
fysur2, The 15.000 hour
averzge reted lite of this inno-
vative iamp is 25 percent
longer thzn ordinary FO6T 12
lamps in zddition. the argon
iill gzs i~ OCTRON FO26T8
88 iemperature

zn the krypton gas
commenty veed in FOBT12/8S
lamps. Tn.s improves light
output in gpplications where
coig 2 crcuigies. Aveailabie
in 705 Seres (75 CRY and
800 Seres (85 CRI) versions
of 300CK.

o) v
00K ceicrs.




OCTRO\' QCO sz

ries lamps arz the only T2 &~2s aveiizgtie thal are suitanie for
ocTRON: o ocgoderiu I
- wa =t =i - i +
800 Serle_s Lamps - zverzge color of gaylight—an
The CCTRON® Q00 Series zimest universal light source.
oHers the industry’s only full oCT o 00 Serizs lamps
color spectrum T8 Hluorescent  have g wide range of uses in

lamps. These high perfor-
mance lamps are designed
for a wide varisty of color
critical applications. Their
CRI of 90 is the highest of any
fluorescent lamp and ihey Sackiighting displays and
feature a color temperature transiucent signs. OCTRON
of 800CK. The American 3C0 Series lamps are avail-
National Standards Institute able in the stancard 2-ioot.
has specified S5000K iighl 3-ioct. 4-foot and S-ioot lamp
sources for color evaluation lzngins as weil as special
20«ncn, 30-inch ang 40-inch
versions. Wattages range
irom 14 vo 40 watts For n-

graphic arts‘ textile and qual-
ity control applications where
eccurete ceior eveiuvation
a2nd comparisons are essen-
tizl. They zre also ideal for

CoorCrite edv

18 Linear
Fluorescent
Lamps

lcatiers.

Understanding
OCTRON®TS8
Technology

CTRON T8 lamps can be
opereted effectively onrepid
siart magnetic and rapid start
electronic ballasts. However,
e'\b"jf!/‘ slemente of QCTRON
T8 technology are designed
to achieve maximum perTOr-
mence on high freguency.
instant start electronic
palasts.
The primary benefit of running
OCTRCHN T8 iamps on eec-
tronic pDallas:s is the abiiity to
use iess onf-rov 10 procuce a
given amount &t light. The
ener cy SaVlnCS come from
the fact thel an electrenic bel-
iast grives OCTRON T8 iamps
at high "equency—EO 000

Hz—compares 10 60 Hz for

Nt

it

12
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I

£ 5

= ;-1
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ThEes
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a stencard meaonetic ballast.
The increased frequency
improves light output by up
tc 12 percent. allo ni"?G
OCTRON lamps 10 prov.d=
dramatic energy cost savings
while progucing the same.
omoux as fluorescent T12°
lamgs. Esr oven maore sav-
ings. OCTRON iluorescent
lamps may be cperaied with
2s iittle 2¢ 1240 mieamps of
current on insiant siart
electronic ballas:s.




OCTRON®
OCTRON® CURVALUME?®

T8 Fluorescent Lamps

OCTRON® 700 Senes Linear T8 Fluorescent Lamps

el B LT B v gt pmprmm e i e Ave i e =1 aRtaam i et et S e

- ’ Nommal ; ltem QOrdering : Average Raied hmal "~ Color C:
Watis - Bulb Length (in.) Base Number Abbre\nahun Life (hours) Lumens Temp ‘j CRI
»7 T-B 24 Mcdld Bigin 21849 FO1 //730 20000 1325 3uOCK 15
17 T-8 24 Medium Bipin 21832 FO17/735 20000 132 3000K 75
17 1-8 24 Mediumn Sipin 21831 FO17/741 20000 1325 400K 75
2 T8 36 Medium Bipin 21831 F025/730 20000 2125 300CK 75
25 7-8 36 Madium Binin 21817 F025/735 20000 2 25 3500K 75
25 T-8 3% Jm Bipin 21828 F025741 2000 2125 4100K 75
2 .. 1-8 48 urm Bigin 21852 F032/730 205X 33 3000K 75
2 78 8 i 21823 FO327735 00 53 3500K 75
R T-8 48 21824 F032741 200 2530 4100K 75
2 1-8 43 tedicm olpm 21808 F032750 20000 s 5000K 75
49 T-8 50 Mediurm Sipin 21833 F040,730 20000 3% 3005K 75
] T8 €2 Medium Sinin 21820 FQ407735 20090 350 3500 75
4 78 £ Medium Bigin 21827 FOA0741 20003 3830 4100K 75
53 73 &% Single Pin 21854 FD98730 1300 5700 3000 75
33 T8 5 Single Pin 21830 F0%6/735 15300 3500K 75
B T8 9% iagie Fi 21640 F096,741 15300 27 100K 75

T . Nommal o ltem Orgering - Average Raled Initial

Walts 'Bulb - Length (ln ) Base o Number Abbreviaﬁon Life {hours) Lumens

W7 T-8 24 Medium Bmm 21°C3 rume 20000 74 3000.‘( 85
17 7-8 24 Medium Bipin 21804 F017/835 20000 1400 350K

17 78 24 Medium Bigin 21505 FO17/841 20000 <0 413K €
25 7-3 35 Wizdium Sipin 21613 FD25/€30 20000 2225 3000K 85
2 13 3% Mediurm Bipin 21814 F025/835 20000 22 2500k &
25 T-8 35 Medium Bicin 21915 FO25/241 20000 2225 4100K 8
3 1-8 ] Medium Bipin 21923 F032/830 20000 300 3020 8
2 T-8 48 Medium Sipin 21824 F032/835 20000 3000 230CK &5
2 T-8 ) Medium Bigin aters) FO32/841 20000 3030 21K LS
3% 1-8 48 iedium Bipin 21830 FO36/€30 20000 3450 aw.z‘( 85
K T-8 48 Medium Bipin 21831 F036/835 20000 3430 350K 85
3 1-8 48 Medium Bipin 21832 F036/841 2000 13 410K 8
40 1-8 60 Medium Bipin 21838 FO40/€30 20000 377 3000K &
40 T-8 60 Mediurmi Bipin 21332 F040/835 20000 I 3500K 85
4 T-8 60 Megium Einin 21840 F040/841 20000 3775 4100K 8
= 1-8 % Singte Fin 21897 F0%6/830 15000 5000 300K g5
50 T-8 % Singic Pn 21898 F095/835 15000 £000 500K 85
52 T-8 % " Single Pin 21809 FO95/841 15000 6000 4100 8

OCTRON? 900 Series Linear T8 Fluorescent Lamps

Nommal ltem Ordering = Average Hated ‘Inmal

Wans N Bulh Length (in.) Number Abbreviation Life (hours) Lumens

;4 T-B 20 21863 FO‘! 050120 26300 750 3000K %
17 7-8 24 2187 FO17/950724 20506 80 5000K 20
21 7-8 30 21588 F(021/950/30 20000 1500 S000K %
2 T-2 ) 21872 £025,950.30 2054 ey 335k 0
22 1.8 40 21870 F025/950/4) 20000 1 S000K 0
R T3 43 21880 F032/956:43 26000 €78 500K N0
X< T3 £ 20872 £QanBE0A) 2000 220 S000K %0




Ordering Information

OCTRON?® CURVALUMES® 700 Series T8 Fluorescent Lamps

. Nominal ltem Ordering Average Rated Initial Color
Watls Bulb Length (in.)  Base Number Abbreviation Life (hours) Lumens Temp. CRI
16 T-8 105 Medium Bigin 21762 F2016:730 20030 1223 Kiti &, 75
16 T8 105 Medium Bipin 21800 F3016/735 20000 1225 500K 5
16 T-8 105 Mzdium Bipin 21802 F5016/741 20000 1225 4100K 75
24 78 165 Medium Bipin 21794 F8024/730 20000 202! 3000 75
24 T-8 €3 Mzdium Bipin 21810 FB80247735 20000 2025 3500K 75
24 T-8 165 Miggium Bipi 21804 F2024/741 2000 2025 410K 75
31 T-8 225 il 21795 FBO31/730 20000 273 3000K 75
K .18 225 Medium 21807 F3031/735 20500 2752 353K 75
31 T-8 s Mzdium Bipin 21808 F3033/74 : 20000 2730 100K 75
31 T-8 225 Megium Sipin 21819 F3331/750 20000 250 S000K 75
32 T-8 225 Megium Sipin 21887 F3032/730% 20000 283 3000K 75
2 18 225 Medium Bigin 21953 FB0327355 20000 255 360K 75
32 T-8 25 Megiym Bipin 21889 FB0327721%5 20000 2830 400K 75
OCTRON® CURVALUME® 800 Series T8 Fluorescent Lamps
Nominal fem Ordering Average Rated Initia!
Watts Bulb Length (in.)  Base Number Abbreviation Life (hours) Lumens CRi
15 1-8 T3 21834 20030 333 g5
% T-8 L3 21E3D 23000 139 85
16 T-8 21836 20000 3% 5
24 1-8 €3 21874 A 85
24 1-8 i3 23875 ars 8
24 T3 165 21876 2125 LS
K 7-8 23 21877 ER &
3 T-8 23 21878 2293 &5
31 T-8 25 21879 2803 8
2 1-8 25 21870 e &
32 T-8 225 ral-nt F203212223 3000 &
32 T8 25 23472 F3032/82148 309 £5
Sample Specifications
OCTRON® : OCTRON® CURVALUME® OCTRON? 900 Series
Lemes shall be SYLVANIA OCTRON? Lamps shall be SYLVANIA OCTRON? Lamps shail be SYLVANIA OCTRON 200
(FO17, FO25, FO32, FO36", FO40, FOS6) hav- CURVALUME?® (FBO16, FBO24, Serigs fluorescent iamps having medium bipin
ing 2 T8 butb and _______ (medium bipin. sin- F3031. FBO32") having a (1%, 6") leg bases. Lamps shell have a corraizied color
gie pin"") bases. Lamps shall have a correlal-  spacing and medium bipin bases. Lamps temperaiure of 5000K and a coior rendering
ed color temperature of___ (3000K, 3500K.  shall have a correlated color temperature of ingex of 80. Lamp leng:hs shall be

4-'OCK('%G%O;'?)T‘Tffff‘.ﬁ';ﬁ’f’fg‘,’;?j‘iix of  ____(3000K,3500K, 4100K. 5000K)and a (20", 24", 30", 35", 40", 28", &0°). Lamps shal
—_— (még;eiic r;cia ;:évnfél;&?o;ié“instam color rendering index of (75.85

slart, e:ectronic rapia siat) pailasts.

(megn ol

e
stznt, electronic instant stant, electrenic rapid ballasts.
start) tallasts.

g only i 800 Serss FE032 is the only CURVALUME iame with 67 ieg

“FOSE only scacing

For Orders OSRAM SYLVANIA National Customer Support Center, 18725 N. Union Street, Westfield, IN 46074
) industrial’Commercial Pnone' 800/255-8042 Specialty Lamps Markets Prore. 300:7¢2-7181

And General Fax Fav  B00762-7132

. Consumer Products  Prc-e 800 { National Accounts:
Information Fzv. €00€a2.7011 industrial'Commercial P-cre 8
Consumer Products ~ Fno~z 3
Fzv




Electronic Lighting Systems

The System Solution

A Complete Range

of Fluorescent
Systems

OSRAM SYLVANIA offers a
QUICKTRONIC? sysiem to

crovide optimum performance

with every OCTRON? and
OCTRONT® CURVALUME®
lzamp. Thers are 2!so

QUICKTRON!C systems for

DULUX® L and F26T12 lamps.

Al QUICKTRONIC sysiems

g high ballzst fzctor and

o to four lamps with
; sl circuliny that keeps
remaining lamgzs lit when one
or more fzils. QUICKTRONIC
systems are iceal for either
retrofit or new installations.

QUICKTRONIC®
SYSTEM 32

QUICKTRONIC SYSTEM 32
is designed to use OCTRON
32W T8 flucrescent lamps
and provides illuminzation
equal to an F40T12 system
with 40 percent less energy
usage. It can also operate
17W, 25W and 40W T8
tamps, OCTRON
CURVALUME lamps and
20W T5 twin lamps.
QUICKTRONIC SYSTEM 32
is availabie in 120V and 277V
vEersions o drive ong, iwo,
three and four-lamp sysiems.
OCTRON and OCTRON
CURVALUME T8 lamps are
available in 75, 85 and 20
CRI versions and provide
energy savings, high lumi-
nous efficacy and excellent
color rendition. The DULUX L
40W is a singie ended twin
tube lamp that provides near-
ly the same light output as a
4-foct linzar lamp.

QUICKTRONIC®
SYSTEM 36

QUICKTRONIC SYSTEM 36
is designed to operate
OCTRON 36W T8 lamps. it
provides up to 30 percent
more lumen output than a
siancard S2W T8 system. It
2!so operates DULUX L 39w
twin tube tluorescent lamps.
QUICKTRONIC SYSTEM 36 is
a iwo-lamp system available
in 120V and 277V versions.
OCTRON 36W T8 lamps are
evaiizoie in 3000K, 3500K
&nad 4700K versions and have
& CRlcf 5. They provide
exceptional luminous efficacy
and energy eificiency. The
DULUX L 32W single ended
twin tube lamp provides near-
ly the same light output 2s a
4-foot linear lamp and has an
eificacy of up to 81 lumens

per well

QUICKTRONIC®
SYSTEM 59
QUICKTRONIC SYSTEM 29'is
cesigned (o operzate
OCTRON FO3878 lamps. It
provices illumination eaqual 1o
F38712 iamps with 40 per-
cent iess energy usage.
Because it is smaller and
lighter than the FO8T12 mag-
netic bellest it replaces,
instzllation is easier and more
flexible. QUICKTRCNIC
SYSTEM 59 is 2 two-lamp
sysiem available in 120V and
277V versions.,

OCTRON FOS618 iamps
have a singie pin base and
are designed 10 replace
F38T712 iamps. OCTRON
FO88T78 iamps come in three
coior iemperetures—310CK,
3500K end 4500K and zre
availebie in 75 CRl and &5
CRi versions.




QUICKTRONIC®
SYSTEM 17 .

QUICKTRONIC® SYSTEM 17
is cesigned to operate
OCTRON® 17W T8 and
OCTRONE CURVALUME®
16W lamps with full energy
efficiency, high lumen output
and low harmonic distortion.
QUICKTRONIC SYSTEM 17 is
a thrze-lamp system available
in 120V and 277V versions.
OCTRON 17W 78 and
OCTRON CURVALUME 18W
amiss are available in both 75
and 85 CRI versions. When
vsed in QUICKTRON!IC
SYSTEM 17 they provice
energy savings, high lumi-
nous eificacy and excellent
coior rengering.

QUICKTRONIC®
SYSTEM 86
QUICKTRONIC SYSTEM 6
is cesigned to operate boih
stenczrd and energy saving
SYLVANIA FO8T12 lamps and
FO8T12/HO lamps. It provides
high lumen output, extremely
eificient operation and up 10
2C percent energy sevings
whien compered to olcer
magnetic ballasts. Other

T12, SLIMLINE and H.O.
lamips can also be driven.
QUICKTRONIC SYSTEM 96 is
& two-lamp system avzileble
in 120V and 277V versions.
SYLVAN!A FOET12 SLIMLINE
znd FOAT12 High Output
lzmpe zre aveilzblein 2
range of colors with up to 80
C=l. Standerd and energy
saving versions are avaiabie.

QUICKTRONIC®
SYSTEMS

sysTemaz (A FA0T12
Full Light Output B - Full Light Oulput

System Solution Return on Investment

$200

$150

$100

$50

-$50

IS Poybock Period MR Net Savings

*2 Year Faybach on QUICKTRONIC® 3,318 32vs F20752 Sysie™

QUICKTRONIC®
SYSTEM 55

QUICKTRONIC SYSTEM 55 is
designed to operate DULUX®
L 55W twin tube flucrescent
lamps. It provides up to 50
percent more lumen output
than standard T5 twin lamps
with no loss in system effi-
ciency. This is the ideal sys-
tem for high lumen indirect,
cove and 2x2 fixtures. ’
QUICKTRON!C SYSTEM 85
is offered as a ong or two-
lamp system in 120V and
277V versions.

DULUX L 55W win tube
amps provide up 1o 50 per-
cent mere light output than
siencdard TS twin lamps.
DULUX L lamgs ofier an elfi-
cacy of up to 81 lumens per
we:t and are availabie in
3000K, 3500K and 4100K

VErSiOns.




OSRAM SYLVANIA Ordering Information

System Solutions

OUICKTRONIC‘ Electronlc Systems for Fluorescent Lamps

Orderi Input

ltem- . Ordering Wh (W)
a age

‘Number "~ ° Abbreviation ‘LémpType

28235 QUINZ201S 1 31
£8257 QTiX32/277'8 1 31
48270 2 62
42268 2 62
48253 '“4,"1 2018 3 83 .
3 - 3 £3 £3 <20
4 190 &7 <20
< 110 &7 <?0
2 78 108 <20
2 78 1.05 <20
2 105 £5 <20
2 105 25 <28
K 50 o5 <20
3 50 85 <)
2 135 12 <)
2 12 53 <20
2 230 7 <20
2 230 57 <20
2 i1 1.00 <)
2 10 KAl <23

Urdermg
Abbrev;ahon

ATT-8742 12 7-0% Dulex SE B DE 1 10 1.00
ATT-8724 24 7-8W Dulux SE & DE 1 10 1.00

49300 P7-DE 701120 120 oW HQ!-DE 1 B0 <10
48301 PT-DE 70277 277 70W HC:-DE 1 B0 <10
i .
FOI' Orders OSRAM SYLVANIA NT onal Customer Support Center, 1!3725 N Un!or;St;eet, Westfield, IN 46074
Industrial.Commergial P-one. £00°255-5042 Speclalty LampsMarkets P~c-g' §227€2-77°21
And General Fax:  500.255-5043 Fex.  8007762.7192
. Consumer Products  Pnore. §00.842-7030 National Accounts:
Information Fax:  820/622-7041 Industrial'Commerclal  P-z=e: B0/5€2-2671
Consumer Products Puone: BD0EER-4€672
Fax:  BO0/5€2-4674
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For More Information or To Enroll

To request brochures for particular courses or to enroll, complete the
attached postpaid card and mail it.

Or fax it toll free to 800-442-4214 or 608-265-3448.
Or call toll free 800-462-0876 or 608-262-2061.

General Information

Fees Course f{ces generally cover a prepared set of notes, lunches, and refreshments,
and may include a dinner, a text or special equipment use. Fees and course dates listed
hercin are subject to change. Fee discounts are often available when two or more
.= R people from the same organization attend a course.
Prc-payment Not Required Enroll now, and we'll bill you later. Or send a purchase
order or check, payable to UW-Madison, to the Wisconsin Center, 702 Langdon =
Strect, Madison, W1 33706. We also accept MasterCard, VISA and American Express.
Location Unless otherwise specified, our courses are conducted at complete confer-
cnce facilitics in Madison, Wisconsin.
Accommodations Your cnrollment confirmation will include hotel/motel information.
Advise us at the time of enrollment if you are a person with a disability and desire =
special accommodations. Requests will be kept confidential. :
Save on Air Travel Your enrollment confirmation will include details on
discounted airfares.
Continuing Education Units Upon successful completion of our continuing educa-
tion courses you will carn a specified number of Continuing Education Units (CEU).
Some courses listed in this brochure carn university credits.
Profcssional Development Degree This is an alternative advanced degrece for
practicing engineers. The courses described in this brochure can apply as credit
toward this University of Wisconsin Professional Development degree. Call for
details and qualificaiions.
Distance Education Because it is often more convenient for you, we offer several
ways for you to take our courses at home or at work. See pages 12-15 for details.

”

For Course Schedules in Other Engineering .
Areas Call Us! '

Coursc schedules are available in these arcas:

Building Design and Construction

Civil and Environmental Engineering

Electrical Engineering, Electronics and Telecommunications
Manufacturing and Product and Process Engineering

Uw-Maoison provides equal opp n emp and prog 9. incluging Tiie IX iequirements.
Painted on recycied paper with vegetable-based mk. Please recycie ts brochure.

LR - “ o R T . o - e mm’ v s e . NN
Nenagdoent.n naineering Profeccsindal Devrpidntnish
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Industrial Energy Systems
(EM4)
May 1-5, 1995 5208D

Successful industrial energy managers

have cut cnergy indices by 25 percent or

more. This coursc will provide methods

to help you develop an appropriate

energy index for measuring performance

and controlling energy costs. You wili

review the basics of process cnergy

analysis and compare theoretical,

potential, and actual performance of

industrial cnergy systems. Your learning

will include the latest heat recovery

technology, combustion cquipment,

adjustable speed drives and digital

process controls. Plan 1o work with

other cnergy managers in solving typical

industrial encrgy problems. Topics for

this course include:

« encrgy management performance
analysis and forecasting

e process encrgy analysis techniques

= cncrgy elficiencies of commonly used
sysicms

+ optimization of operation and control

 cost-effcctive retrofits

« latest technology for wastc heat
utilization

« energy-clficient designs, systems and
componcnts for replacement and new
consiruction

» methods for analyzing potential
savings.

Fee: $1145 Dircctor: Keith Kempski

Building Energy Systems (EM3)

july 17-21, 1995 5238D
Developing Effective
Energy/Environmental
Programs (EM1)

September 11-15, 1995 5773D

¥ HVAC Systems for

Buildings

Piping Systems for HVAC
February 20-24, 1995 5015D

This course will develop your under-
standing ol fluid systems encountered in
air conditioning of buildings, and
specifically of piping systems for water,
steamy, and refrigerants. Emphasis will be
on understanding the factors that
influence pipe sizing, balancing, and
pump selection to meet the air-condi-
lioning system needs.

Fee: $1095 Director: Harold Olsen

Direct Digital Controls
for HVAC

February 27-March 3, 1995 5023D
in Las Vegas, Nevada
June 19-23, 1995 5028D

in Madison, Wisconsin

This coursc introduces you to the desipgn
and application of dircct digital controls
(DDCQ) for commercial and industrial
HVAC systems. The course begins with a
thorough discussion of the capabilitics
of system architecture and communica-
tion concepts, programming concepis.
and performance of periphcerals. The
course then procceds to apply DDC to
the requirements of air conditioning
cquipment and distribution systems
from packaged rooftop single zone to
huilt-up dual fan VAV systems. Point
sclection and cconomic analysis are key
points of discussion. The different
programming concepts available today
(linc programming, menu or block
programming, and graphical program-
ming) will be discussed and demon-
strated. The course concludes with a
detailed presentation on the acquisition
process, including plans, specifications,
and project management. Sample specs
and drawings arc part of the course
material.

Fee: $1145 Director: Charles Dorgan




Energy Management

Profcssionals in the encrgy ficld can
participate in the Encrgy Management
Diploma Program, which focuses on
developing management abilitics and
estublishing a workable encrgy managce-
ment organization. Each course providcs
comprchensive coverage of a specific
aspect of encrgy management. You can
attend any onc course or all, in a sequence
convenient to you. Qualificd individuals
who complete all four courses and an cxam
may earn an cncrgy management diploma.

£ .
&3 This course exemplifies what I

expect from your courses: techni-
cally proficient speakers who also

provide enjoyable presentations.
Cerald Menefee
Director of Community Services . i’ .
City of Gladstone, Missouri

For rﬁore information or to enroll,
please call 800-462-0876.

v Successful Energy Project

Analysis and Selection (EM2)
March 6-10, 1995 5235D

To identily, evaluate or select cffective
encrgy conscrvation imeasurcs, you must
understand where and how energy is
used in your facility. You must analyze
utility bills and rate schedules for
opportunities to reduce costs. Finally,
you must understand your company’s
investment criteria to ensure that
recommended projects are funded. This
course will help you develop an orga-
nized approach to energy data gathering
and analysis in your facility. You will
learn how to use key cnergy manage-
ment tools—{rom a thorough and
cfficient walk-through cnergy audit to
the latest microprocessor-based elec-
tronic data collection techniques. You
will look at sources of ecnergy use
information—in-house technical
personnel, consultants, and utility
companies—studying the strengths and
weaknesses of each and determining the
best source of information for your
facility. Help ensure good cnergy
calculations and economic analyses by
studying:
« what to include in cffcctive cnergy
audit reports
< what auditor expericence is necessary
¢ how to use utility DSM programs

+ what procedures and calculations
1o use

 uselul instruments and
measurements

» how to analyze utility rates and
schedules

* how to calculate energy savings
and benelfits.

Fce: $1145 Director: Keith Kempski




Energy Auditing/
Analysis

These courses are part of a serics that will
help you to focus your technical experience
on the shills required for auditing or
anulysis, rather than designing, various
building and energy systems. Our auditing
courscs combine a mix of classroom
lectures and on-site ficldwork. You gain
both the theoretical background and the
practical experience for understanding
encrgy systems found in all types of
buildings.

HVAC Systems and Controls
February 6-10, 1995 5234D

Improvements in HVAC systems and
controls are unique because simple or
complex changes olten result in approxi-
matcly the same level of performance
improvement. Yet, investment costs and
paybacks will vary substantially. This
course will help you to understand your
options and make the best decisions.
You will analyze sysiems, evaluate
performance and recommend improve-
ments for comfort and encrgy conscrva-
tion. Plan to study these topics and
more: :

+ HVAC system characteristics

« psychrometrics and control of
" HVAC processes
o air distribution, comfort and
indoor air quality
+ successful variable air volume
retrofit strategies
« temperature controls, encrgy manage-
ment and direct digital controls.
The course will build upon material
presented in our course, Fundamentals of
Encrgy Auditing.
Fee: $1095 Director: Keith Kempski

+ Fundamentals of

Energy Auditing

April 24-28, 1995 4670D

Auditing of commercial buildings

demands skills different from those used

with residential structures. This course

tcaches you a proven approach to doing

encrgy audits. You will review basic

systems—HVAC, plumbing, clectrical,

and building envelope—as they apply to

small commercial buildings. Principal

topics will include:

« building cnergy usc fundamentals

« cnergy estimating methods

« HVAC and lighting system basics

e cffective data collection and analysis
techniques.

Fec: $995 Dircctor: Don Schramm

Commercial/Industrial
Energy Analysis
August 14-18, 1995 5239D

Subjects were covered well.
appreciated the ample opportunity
to practice hands-on the subject
material.

Jeffrey S. Nettesheim
Utility Engineer

Village of Germantown, Wisconsin |
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Mechanical Engineering
and Energy Courses

Central Utility Plants

Improving Cooling Tower
Operation and Cooling

Water Treatment

January 4-6, 1995 5644D
Systems cngineering and water treat-
ment considerations for modern water
cooling facility operations will be the
emphasis for this intensive threc-day
coursc. You will study in-depth the
causcs and correction of water-related
cooling system problems.

Fce: $795 Director: Jack Quigley
Boiler Plant Operation

and Orientation

january 9-11, 1995 5645D
Increase your basic understanding of
boiler plant operation and of boiler plant

auxiliarics such as turbine systems.
Fee: $795 Dircctor: Jack Quigley

or all the seminars I've taken over
the years, this was by far the best

because the topic was thoroughly
covered—not the usual superficial

treatment.
Richard Yancey
Quality Assurance Consultant
/N TEK £

New Carlisle, Indiana

For more information or to enroll,
please call 800-462-0876.

¥ Cogeneration Technology

March 13-17, 1995 5016D
During the fast 10 ycars, significant
improvements in cogencration cquip-
ment and cogencration systems have
been made. Today both large and small
encrgy users can benelit from a cogen-
cration system. Given the increase in
electrical demand, cogencration can
produce an cconomic payback of six
months to two years for peak shaving or
supplementary power. Longer term
paybacks are possible for locations that
need large reliable energy sources. This
course {ocuses on concept design and
preliminary equipment sclection to aid
you in decision making and rough plant
layout. During the group design scssions
you will make individual and group
judgments, calculations, and decisions
for a given application. Computcr
softwarc for preliminary analysis will be
provided.

Fcc: $1295 Dircctor: Harold Olsen

Basic Boiler Water Treatment
May 8~10, 1995 5646D

This course provides a basic understand-
ing of low- to medium-pressure boilers
for heating or process operations, and
stcam-gencrating systems and their
components and operaling problems.
You'll gain a working knowledge of the
methods available to protect this costly
capital cquipment from premature
failure or damage by scaling, corrosion,
and carryover.

Fec: $795 Dircctor: Jack Quigley

Boiler Plant Optimization:
Basic Concepts and
Applications

June 5-8, 1995 5778D
This practical course presents the
fundamental aspects of conventional {ucl
combustion, with emphasis on how

these influence boiler plant operations.
Fee: $895 Dircctor: Jack Quigley
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Stopper

. Dffice
Buildings

Colleges &
Schools

Retail &
Hotels

HVAC, EMS,
Light Level &
Misc

The Wart Stopper®, Inc.
2800 De La Cruz Blvd
Santa Clara. CA 65050

Tel: (408) 988-5331
Fax: (408) §68-5373
National Technica! Suppent
Plane. Texas: (800} 875-8585

[ )

Applications

The Wit Stopper manufactures the most complete line of automatic lighting controls. A
combination of Ultrasonic, Passive Infrared and Dual Technology sensors can be used to
configure any application. For specific information on how the technologies work see
“Passive Infrared Sensor Technology” , “Ultrasonic Technology”, and “Duzl Technology”
sections under 'technical data'. Some of the most common uses are described here.

The Watt Stopper occupancy sensors are the perfect product to control lighting in the
office environment. With all three technologies, effective energy savings can be achieved
in every space. Our recommendations are:

¢ OFFICES - WPIR, W1 or WS series wall switches 1570% Savings
* OPEN OFFICE SPACES - CI-100, CI-200, W,1000A W2000A, DT-100L 525%  Savings
« CONFERENCE ROOMS - W5004A, W10004, DT-100L, CI-100 2065% Savings
*» COMPUTER ROOMS - DT-100L, WPIR, CI-100 20-65% Savings
* RESTROOMS - Ultrasonic sensors 30-75% Savings
+ CORRIDORS - C1-100-2, W2000H 30-50% Savings

The Watt Stopper occupancy sensors have been very successful in elementary, secondary,
2nd colege applications. For schools we recommend:

* LARGE CLASSROOMS - DT-100L, W2000A, CI-100, C1-200 2073% Sevings

+ SMALL CLASSROOMS - W1000A. C1-100, WPIR 0-75%  Savings
* CORRIDORS - CI-100-2, W2000H 30-50% Sevings

¢« RESTROOMS - Ultrasonic sensors
« TEACHERS OFFICES - WPIR, W] or WS series wall switches
«GYM'S AND MULTIPURPOSE - DT-100L, CI-100

35.75% Savings
30-30% Savings
3570% Savings

The Wart Stopper occupancy sensors help you reduce energy costs while still meeting the
special needs of your customers. For the most dramaztic savings we recommend:

* STORAGE AREAS - DT-100L, Ultrasonic, WPIR, CI-100, CI-200
* MEETING ROOMS - DT-100L, W5004, W1000A, CI-100, CI-200
* WAREHOUSES - DT-100L, W2000A, CI-100, C1-200

45-€3% Savings
40-65% Savings
50-75% Savings

HEVAC and Energy Management Systems can be used in combination with any and all
‘Watt Stopper products. Every sensor can be used to turn lighting on and off in addition to
producing information or signals for the other systems.

» HVAC - Use the DT-100L, CI-100 or CI-200 for independent “on” and/or independent
“off” for any area.

» EMS - The Watt Stopper seasors can be used to control lighting loads independently or
in conjunction with EMS systems.

o Light Level - The DT-100L, CI-100 and CI-200 have a separate output to isolate a circuit
for light level control.

* Cold Storage, Outdoor applications: CB-100, CB-200
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_ -~ APPLICATION - OPEN OFFICE AREA

Ultrasonic, PIR, and Dual Technology Sensors in
Open Office Area & Partitioned Offices

8 - Application

1. Check square footage of area.
Use coverage templates.

3. Designing for smaller zones results in
greater energy savings.

4. Mazke sure PIR sensors have clear view of

- the controlled area.

5. Specify time-delay to match activity level of

the space.

(See enclosed “Timer Test Study”)
For an open office area with

12 -3 lamp fixtures = 1.44 Kw

x $.10 per Kwh = §.144 cost per hour

Save 4 hours per day Mon-Fri
Save 6.5 hours per weekend

Total hours saved = 26.5 hours x 52 weeks
= 1,378 hours per year

1,378 hour x $.144 cost per hour
- $198.43 ANNUAL SAVINGS

035.C2

e - = - - o - e e e n o

s

@ Ultrasonic Sensor
<> Dual Technology Sensor
[E] C!-100 Passive Infrared Sensor

© Payback/ROl .

Ultrasonic sensor & power pack = $125.00
Installation = $60.00

Total Cost =$185.00

Payback = 11.2 Months

ROI = 107%

DT-100L & power pack = $160.00
Installation = $60.00

Total Cost =$220.00

Payback = 13.3 Months
ROI = 90%

2. CI-100 sensors & power pack = $180.00
Installation = $90.00

Total Cost = $270.00

Payback = 16.3 Months

ROI = 74%

**Sensor, power pack, and installation costs are appreximate.




Ultrasonic, PIR, and Dual Technology Sensors in
Common Building Areas Larger Than 300 sq it

Application.

Conference rooms, computer rooms, main-
tenance areas, classrooms, vending areas,
lunch rooms, copy rooms

1. Check square footage of area.
Use coverage templates.

3. Make sure PIR sensors have clear view
of the controlled area.

4. Place sensor or “mask” lens so it does not

“see” outside the room.
5. Specify time-delay and sensitivity to
match activity level of the space.

8-176 Watt 2' x 4' Troffers
= 1.41Kw x $.10 per Kwh
= $.141 cost per hour

Save 4 hours per day Mon-Fri
Save 12 hours per weekend

Total hours saved = 32 hours x 52 weeks
= 1,664 hours per year

1,664 hour'x $.141 cost per hour
= §234.62 ANNUAL SAVINGS

039C2

@ Ultrasonic Sensor
<> Dual Technology Sansor

C1-100 Passive Infrared Sensor

~ Payback/ROl

Ultrasonic sensor & power pack = $125.00
Installation = $60.00
Total Cost =$185.00

Payback = 9.5 Months

DT-100L & power pack = $160.00
Installation = $60.00

Total Cost =$220.00

11.3 Months

CI-100 & power pack = $100.00
Installation = $60.00
Total Cost =$160.00

Payback = 8.2 Months

**Sensor, power pack, and installation costs are approximate.




PIR Sensors and PIR Automatic Wall Switches in
Building Areas of Under 300 Square Feet

Application -

Offices, computer rooms, maintenance areas,
vending areas, copy rooms, utility rooms.

1. Check square footage of area.

2. Usecoverage templates.

3. Make sure PIR sensors have clear view
of the controlled area.

4. Place sensor or “mask” lens so it does not
“see” outside the room.

5. Specify time-delay and sensitivity to
match activity level of the space.

" ’ s .;‘S—aﬁ;hg'gf.‘l:i_:

3-176 Watt 2' x 4' Troffers
= 528Kw x $.10 per Kwh
=$.053 cost per hour

Save 4 hours per day Mon-Fri
Save 12 hours per weekend

Total hours saved = 32 hours x 52 weeks
~ 1,664 hours per year

1,664 hour x $.053 per hour
- $88.19 ANNUAL SAVINGS

039.JC.2

o 0O U

Wall Switch Replacement

Ceiling Mount Sensor
B-or
@ A-hern here @

@ Wl or WS Series
Automatic Wall Switch

[B] WPIR Sensor
For enclosed office, use placement A or B.
If the wall on the right does not exist, use
placement B. )

Payback/ROI

WI or WS Wall Switch = $560.00
Installation = $20.00

Total Cost =S80.00

Payback = 10.9 Months
ROI = 110%

100

WPIR & power pack = $80.00
Installation = $60.00

Total Cost =$140.00
Payback = 19 Months
ROI = 63%

**Sensor, power pack, and installation costs are approximate.
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APPLICATION - RESTROOMS

Ultrasonic Sensors in
Restrooms

" “Application "
Large restrooms (with or without
partitions). O

1. Check square footage of area.

2. Use coverage templates.
.~ 2. Place sensor as close as possible to H - l
stalls. Ideally, over the top of : ’

stall entrance.

3. Make sure ultrasonic sensors are
installed 6 to 8 feet away from air
supply diffusers. ) [— 1

1 [ |
5. Specify time-delay and sensitivity to Q O O

match activity level of the space.

(See enclosed “Timer Test Study”)

8 - 80 Watt 2' x 4' Fluorescent fixtures
=~ 64Kw x .10 per Kwh _ Payback/RO!

=S
] I

[Oj Ultrasonic Sensor

- $.064 cost per hour Ultrasonic sensor & power pack = $125.00
(Consider exhaust fan and ballast load) Installation = $60.00

. Total Cost =$185.00 )
Save 8 hours per day Mon-Fri Payback = 9.9 Months
(Typically lights in bathrooms are on ROI - 121%
16 to 24 hours a day)
Save 27 hours per weekend

Total hours saved = 67 hours x 52 weeks
- 3,484 hours per'year

3,484 hour x $.064 per hour
= $222.98 ANNUAL SAVINGS

039.3C 2 Sensor, power pack, and installation costs are approximate.




APPLICATION - HALLWAYS |

Ultrasonic and PIR Sensors in
Hallways

" Application

Hallways, corridors, aisleways.

H

Hallway length = 80'

1. Check square footage and
ceiling height of area.

2. Use coverage templates.

3. Do not use ultrasonic sensor if

- ceiling height exceeds 14 feet.

4. CI-100's are recommended for
aisleways — do not use ultrasonics.

5. Make sure ultrasonic sensors are
installed 6 to 8 feet away from air
supply diffusers.

6. Point ultrasonic receiver openings
down the hallway. Mount CI-100
with lens facing down the hallway.

7. Specify time-delay and sensitivity to
match activity level of the space.

(See enclosed “Timer Test Study”)
8- 80 Watt 2'x 2' Troffers '
= 64Kw x § .10 per Kwh

- Payback/ROI

Ultrasonic sensor

& power pack = $125.00
Installation = $60.00 -
Total Cost =§185.00
Payback = 7.2 Months
ROI = 166%

CL-100 &

power pack = $100.00
Installation = $60.00

Total Cost = $160.00
Payback = 6.2 Months
ROI = 193%

O O 0O OgO O O O8

= $.064 cost per hour
Save 12 hours per day Mon-Fri
Save 33 hours per weekend
or
Total hours saved = 93 hours x 52 weeks =
= 4836 hours per year [B] uttrasonic Sensor
4,836 hour x $.064 per hour CI-100 Passive Infrared Sensor
= $309.50 ANNUAL SAVINGS
039.0C 2 **Sensor, power pack, and installation costs are approximate.
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High Abusg -
18W (2x9W) TT+
26W (2x12W) TT
28W Quad Tub

Fluorescent: |

U.L ettt tor Wel
Damp s ¥l Locations

ne HERCULUX™ 4000 series is tho
glarred cholcs for cokd weather, high abuse
638 thal demand & comparst size lumingie
<h an erergy etficlent fluorescent iamp
surce. Typieal epplicaticrs incluce
scrwiys, stairwells and extericr building
Zalions for schools/univereilies, park and
screational fscilities and commercial
gings.

EATURES

The rew 20°F 28W quad tube fiucrescent
amp fealures appreximale fumen output of
*DOW incardascent anc is gaskeled for
outdoor lighting apphcations.

ew weahege fluorescont sourcé 16JuCes
irvesimernt and ¢an be recouped in first
wmp regiacement cycle.

Low protile and shatierproof design, fully
saskeied, corresion resistant to outside
eslements snables the fixture to ba used in a
muhi{ude of apntications.

.ENERAL SPECIFICATIONS
Refractor—injection moided polycarbonete
lons is clear prismalic and UV stabllized.
Nomina! thickness .125°. Wraparound
design encloses and protects il meial pants
{*om the elemenms.

Flnish—All prime cold rofied sicel materisls
2re phosphato codted and electrosiatically
finished a'ter all other operations with a 2.5
mil white yrethane powder and beked 1o
form & §2% rofiectivo, smooth, glossy, non-
orrosive durable coaling.

» Basaplate—16 gsuge prime cold rolied
steel with white usethane finish,

» Geskel—Sealight desipn uses high guality
closed cell recprene rubber 1o dlock out
moisture, dir? and insects,

+ Ballast—LUses one of two prehest batiasts;
ro starier fo mainteln, .

Mode! 4018: two BWTT, 120V, NPF (25°F).
Moge! 2D26: two 13WTT, 120V, NPF (32°F).
Model <028: 0ne 28WQT, 120V, NPF (-20°F).

» Lamp {net included)—Uses energy efficient
twin tube or quad Wb flucrescent lamos,
Mogel 40°8: two SW twin tubes,

Model 4028: two 13W twin 1wbos.
tode! 4028: one 2EW quad tube,

s Hardware—Two POSIGRIP 1amperproc,
steinless steel screws are proviced o
secure refracior 1o baseplae,

+ Socket—Slurdy moided doubis pin snap-in
lamphoider,

MOUNTING

UL listed for damp ond wet locations, wall
instaliztions only---iamp base up,

We recommend using el four KOs pravided in
the haseplale tor mourting with:

- Four %22 machine screws with masenry
anchors to mournt in brick of concrele.

« Four V" lag screws or toggle bolts for
mounting in frerme consiruction.

Mounting ~ardware no: ncluded. Plszse refer
‘o dimensional drawings or page two for
exact locafion of mouriing holes. Instruction
sheet pockaged with each fixture and
5CCESSOTY.

{ENALL »

1020 Lakeslde Drive

¢ Gurnee, IL 60031 .

708/360-8200 ¢

FAX 708/36Q-1781

F-20
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£2°'d Wil

PHOTOMETRIC DATA

MODEL 4028
Cne 28V QT Clear Prismgtic Lens Wa'l Mouated
. . Efficiency = 62.6% Uplight - 45.1% CIE Type Direct-Indirect
180 150 Repon #iTLL 245 ”
Cosfficlonts of Uttization - Zona! Cavity Method

120° Elfective Frodr Cavily Retlectsnce 0 20
- [k N T £ ) [
< RW[ 70 56 30 10|® % so]® » wlo
\ D18 &8 &) |4 o4 Hfas st M
N L [se s 48 «51e3 0 S8728 3 3212
50" 2 {48 @ 38 S| 32 iw 27 517
i 3 {4) 37 R ¥ A djes ¥ 9w
[ = w2 ut 202 m o wlm e el
a 4 "§{ss 2 23 ™ 19 el i 3]s
N ¢ |33 25 29 sejet 17 isf1r 16 1|7
s I 195 22 2 aj1e 18 v 1S @ v le
¢ {28 26 5 12 )1) 13wl MBS
$ L2 6 13 W0is 1y 9|y 8 14
wlae 37 12 ¢ f14 w0 812 O € )4

o 30 T

DIMENSIONS

4000 Series
Wicth: 6° Depth: 4.125° Height: 10.5

OPERATING SPECIFICATIONS

a8weT
LAMP: 1600 Lunens, 28 Watt, 10,000 Hour Life
BALLAST: Ore Prehsat, -20°F to 2T Ambdlent®

8idc & Cuteway View Baseplate SBeck View

NUMBER OF LAMPS Kl |‘——F~—“ . b
LINE VOLTAGE (V) 120 |
WAXIMUM CURRENT (£) 520 7 _ Balost Housing | &
OPERATING CURRENT (A) <75 1 1 ° @
INPJT FOWER (W) 30 - Sockel
POWER FACTOR NeF °
e " ~- Rofractor
The ZBWQT sysier is apecificuby desipred for
" eold snviroamonls, General uss it warm ambisnt
conditiong may resut In ineffizient operaticn and
thereieré i not recommendad. |
i —— O <
il 12) POSIGRIP Bcrews l
. Heoprene Rubber Gaskel —H—
Stze & ) c _._0D 3 F @ H
in. 10_.5 8.5 ] $.65 4.65 4.125 4 3
cm. 26.67 21.59 15.24 1435 2a2 10.48 10.16 7E2
ORDERING INFORMATION
Catalog Wattege Yoltage/ Siarting | FPosigrip e
number | Llans iamp type) powar {actor | temp (F) | screws (&
2018 Frsmatc 18W (2xBWTT) 120/NPF 25 TWD
4026 Pdsmalic 26W (2x13WTT) 120/NPF 32° Two Guara“ lee
4028 Prismatic 2BW (F28QT) 120/NPF -20° Twe Kenall high abuse¢ luminaires are
. dosipned and bult to take exceptional
ACCESSORY physical punishment. When instalied

according 10 our aslructions, Kenall wil
repair of replace any fixture using a
polycartonato refracicr, dilfuser of
lenshousing rendered inoperabla due 1o

4D00A Seam welded staintess stesl surface adapter for wet locations

NOTES:

Al Kenall high abuse fixtures are provided
with POSIGRIP screws. Be sure lo orcer
9500 screwdrivers with 8il drop shipments
of Kenat high abuse fixures.

Avallabihly and specifications gubject 1o
change without nobos.

Call 1-8C0-4.KENALL (453-8255) for
standard product modificztion. phiotomstrie
asslstance or reporis, product sample
~squests, 19chnical clarification, product
tkerature and the location o phone number
of local salos representativa. .

physical abuse within three years of
purchase. Tharsaftor, Kenal! will repiace
any ref-acloe, dif'user or lens/housing
broken dunng the life of the fixture fres,
subject lo a handling charge equal 10
25% of the published fist price.

o

FAX 708/360-1781

© 1904 Xt

KENALL o

Gumee, IL 60031 . 708/360-8200 ¢

1020 Lakeslde Drive o
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STRIP LIGHTS
1 LAMP » 1%2) 2, 3' OR 4’ LENGTH

'S

FEATURES

Also available in tandem-wired (8') lengths

» Heavy-duty channel, die-formed from
code-cauge sieel

* Sturdy channel cover secured by captive quarier-
turn latch for easy access to wireway

« High-gloss, baked white enamel finish

» Combination end plete/channel connector fur-
nished with each fixture

* For unit of row installations, surface or suspended

rmounting
=t 1
PECIFICATIONS 4147 DIA. K.O.(2)
tallast - —"—'4:
Tharmelly protected, resetting, Class P bzllest standard. B l—i‘—-— s —-x;;-]
Sound rating A, CBM ETL certified, UL listed. . T
tiring & Electrical : 18 —
AWIA, TEN or THEN wire used throughout, rated for
required temperetures. Twist-lock lampholders secured
by snep-in sOCKet iracks. MDA RO 2 D4 KO
“zierials N T
All metal parts die-formed from code-gcauge sleel. e or 367 347
“nish
Five-stzge, iron phesphale pre-freaiment ensures WatBiA € O.2) 2 DiA KO,
supsrior paint achesion and rust resistance. All painted /,,,. owxo |/
paris finished with polyester enamel (85% gless, 89% TR 'y - =
reflectance). Salt spray iest 500 hours. Hardness : lr\" """"" o
minimum 2H. [sLi PR 3T
s Dia rO. 2 DA, KO, nat DA K O )
- - -
e e — e e (e — ——-.{:—~---—-‘j
: ™
: —a pya— 24
L2

_lsied and lzbeled 1 B.EW—A.F of L.

ure guaranieed for on2 ysar 2gainst mechanical defects in manulaciure.

MOUNTING DATA For unit or row instzligtion,
surface or siem mouniing

Unit Installation-Minimum of
two hangers required

Row installation-One hanger per
channel plus one per row required.

See ACCESSORIES on reverse side for hanging devices

Dimensions ang specificalions subject 1o Chanpe without notice.

sproval Job Information

1 {3 =S
Specity Vokage 120, 277

(A LITHONA
FLUORESCENT

COMMERCIAL INDUSTRIAL LIGHTING

SHEETS

F-22




LOW-PROFILE WRAPAROUND
WIDE BODY * 2 LAMPS * 4'RAPID START

| 2LB 240

FEATURES

Also available in tandem-wired (8') length

* Wide-body design {5 34") for reduced surface
brighiness, imprewed VCP

s Acrylic prismatic Gfuser with sonic-welded,
injection-molded, kninous ends

* Linear side prisms conlrol brighiness, pyramiczl
botiom prisms miimize lamp image

* Continuous, intedacking suppo:t hoids diffuser
securaly, simplifies maintenance

* For surlzcs or siea mounting, unit or row instaliz-
tion. Plugdn couplers parmit row mounting
without tools

¢ \White enamel end piates—woodgrain appliques
optioral

* Suitzble for mourghg on low-Censity cailings wit!
SRoption

SPECIFICATIONS

14 Da_ kX " Dia. £ O. YT\ WO ()
Ballast ML ke @] 270k x| a4t KO 3
Thermally-protected, resetting, Cless P, HPF ballzst standard. T J! o /)
Sound rating A, CBM/ETL certified, UL listed. Advance, GE R I e TN “
or Universal instalied unless otherwise spzcified. L s - = S
Wiring & Electrical - - o ]
AWM, TFN or THHEN wire used throughout, rated for required
iemperatures. 27 diameter K.O. for easy wiring access. Lamp-
hoiders snzp into channel (individuzlly replzcezble without Ml BiA €00 % DIA. K.O. Yata et KO :3)
100is). 14 DA X O. ] 1oz x0 \ *eTi 4" K O '3
Input wens: stancard E2, energy-saving 63. ’l? ;C/.._ — A N 1)
Weierigls IR | et ~ el ay
Wetal pars die-formed from heavy-cauge steel. Metal T, P
czuges: channel and end plates 20-gauge; channe! cover - « P e

24-cauge. Ditfuser is 100% virgin acrylic, .105" thick.
Finish

Five-siage, iron-phesphate pretreaiment ensures supearior

peint aghesion and rust resisiance. Channel finished with

high-glcss, baked white enamel (85% gloss, 89% reflec-

tance). Salt spray test 500 hours. Hardness minimum 2H.

UL Iisted and labsled L. B.LEW—A.F. of L.

Firture guaranteed for one year egainst mechanical defects in manufaciure.

Simersions sl eIt 31iDns Subielt It ThaNse wnROU Rotice,

MOUNTING DATA For unit or row instaliztion, surface

or stem mounting

(4" only) or two single-stem hangers
reguired

Row Installation-One hanger per
fixture plus one per row required

Unit Installation-One double-stem :

T0 MOURT IR CONTINUOUS ROWS COKTINLOLS KDWS
&= el T w1 u-J
a\%/ P Crane 1S TOCEToER { T T »]
?X‘ //&«‘/’ INOMISUAL

¥

Y s

%7 .
Pat i EOe g P % Y yLT
v

See ACCESSORIES onresesse for hanging devices

Approval Job information

LY/ YV

SHEET 2LB 240

F-23




LOW-PROFILE WRAPAROUND
WIDE BODY « 3 LAMPS « 4' RAPID START

LB 340

Also available in tandem-wired (8") lengths

with (2) 4' lenses

» Acrylic prismatic diffuser with sonic-weiged,
injection-molded, luminous ends.

» Linear side prisms control brighiness. pyramidal
bottom prisms minimize lamp image.

« Continuous, interlocking suppor hoids difiuser
securely, simplifies maintenance.

* For surface or stem mounting. unit or row
installation. Snap-in couplers permit row
mounting without tools.

» White enamel end plates — woodgrain
appliques available.

FEATURES

: Yt x Y2 " *:s" DIA. K.O.
SPECIFICATIONS 7 x 2" HOLE e DIAKO.
\\ 7:8" DIA, K.O. 2" DIA. K.O. /
Sallast Data ] p i
Thermally-protecied, resetting, Class P HPF non-PCB, UL E U \ / A
listed. CSA cenified ballast is standzrd. Sound rating A. 5", : '\c i )
Standard combinations are CBM approved. T -T +- g- o
Wiring & Electrical 2 /2 LR |
Fixture bears UL lzbel and is suitable for damp locations. i 4" a0 O.C.STEMS— |
AWM. TFN or THHN wire used throughout, rated for required [ M = !
temperztures. In and out wiring and circuit identification are i 43 i
siandard.
.'.e'ena!s " x V2" HOLE /8" DIA. K.O.
Meia! paris die-formed from code-gauge steel. Diffuser is _7_'/=~D|A KO. 2" DIA KDO. 7
acrylic. Ne asbesies is used in this product. . . = —
Finish —_'——'/ - —= -c- x\ / - = °
Five-sizge iron-phesphate. pre-lreaiment ensures superior 512 i N R
paint. adhesion with rust resistance. P nted pans finished L wToo® Pee e e °
with high-gless, baked white enamel, . 2 = i 7 1
nput Watlage i — 42" TEMS —
LB 320 with ES ballests, sid. lamps - 126W ! : O'(gé.s EMS
LB 32D with ES ballests, ES l='1,,s 110W ; -
Tl
L/U 3“
15 48"

M Fsted. CSA cenified. Labeled LB EW. - AF. of L. Guaranteed for 1 year against mechanical defesis in manufacture. Dimensions & spesifications SUbiest iz shange wihoo nslize,

MOUNTING DATA  For unit or row installation, surface or stem mounting

-

. Unit Installation - Four single- TO MOUNT IN CONTINUOUS ROWS ST e B it e
| stem hangers required. L L~
| . ,\' UM CmannELSTOOETHIN | e -, T
¢ Row Installation - Four single- \ - l%

siem hangers per fixture \ /;"\Ev) _ T U

required. L T T

‘ Saar in COUSLERS \:’ : i
et R
< Unn
See ACCESSORIES on reverse for hanging davices

Approval Job Information

’ A LITHONIA
FLUORESCENT

COMMERCAL & WOUSTRAL LIGHTING
Type

(Specty 120V, 277V o 347V) Sheet LB 340

F-24




Low-Bay Industrial Lighting

CRDERING SEQUENCE

CATALDG NUMEER VOLTAGE OPTIDKS (Faclory Insteliec)
~ ] v ~ )
O TXL 50SA20° D 120+ Shipped Insialled in Fixiure
o TXL 708 A20° D 2t8 SF Sing'e Fuse (120.277V) n'2 73
O TXL 1008 £20° O z48 OF Doudie Fuse {208.220.45 ‘W) n'a13
o TXL150§ A20* O 277 te ey Gircut (famp ot inclues)
D 50 oRg? e §
o st QRSTD?
KA
CR
S-:‘S‘l ute F20 10! ARZ0. CRT Corsesisn Besistent Finish (i3
TEF Tellon Finished Retlestor
08
™ T0EP*
[41ad
Lerpt
Lesp=¢?
HCIP'T Hotk, 3 Cotg B 93AN:E Lo
LRCA'  Loop. 3 Core & Relog RCA Conrettor
HACA'®  Hook, 3 Corg & Reloc RCA Connector

WEIGHT
WATTS [SMH Its,  kp.
) 13 B 5
79 1.8 12 5
kith] 1.8 4 1.5
T30 19 5 17
NOTES:

* M2y aiso be orcered with 5%, 10,15

lengihs.

i-Tap Seliast (120.208.240.277V).

L3112 lemp wetizpe not 10 exceed
bahest wenizpe reting. For 50, 70W,
vse 100W querz lamp.

‘ Nzy bt 0rCered 2§ sczessory. MUST

s#€ ingusirial Accessories Sheet for

ordering information,

35" tedle to connec! optical 1o remois

Leliast.

0ot zvailzdie with WL option,

T Z0zmps sianard 480V,

' ¢ with dual t2p (120277V)

,al‘as! v.h-n orgered 25 120V or 277V,

exzent w/MRS option,

-

For Complele Destription & Applitation
Information, See Options & Accessories
Sheet I-0/A

UdpoooouUoUOoOU0UUOOUUOCODUODLOULUDOOO00OO

LUCP Lozp Cord ang Plug For UPW

LUCPSP  LUCP wSing's Fuss (dezd front) 03 73
LUCPDF*  LUCP w/Double Fuse {dees front) n'a 78
uce Univ ersal C:bh & Plu

UCPSF
UCPDF*
TR
TRCF3 7
MR8

CWA b
wL g e'. lo:z.no.. UL Led
§SS tainless Sieel S
SLR Stzinless Ste2l Lens Bings
CF Chercoal Filter

e

Shipped Separzlely ¢

HKH® Fixture Hook - Miale

HKMG*  Grommetier Fixture Hook - Mzle
LPme Fixtuze Loop - Me'e

LPIMG*  Grommetied Fixture Locp - Ma'e
1PHE Thru-\Wite Power Hock

PPy Penzan: Powser Hook

urm Universal Fower Module

UPM1®  UPM wHook Adzpter Plate
UrK2t  UPI ring Siozk

UPM3®  UPM w.wook Alzpier Plzte & Wiring Siozk

ooocoovooowoo

ACCESSORIES (Field Instzlled)
{order s separate line item)

CaL No. Description

HKF* Fixture Hook - Femzle

LPFs Fixture Loop - Female

SCX Safety Chain Kit

VB Twin Mounting Bar {consult factory)

Fixture Type:

HIGH PRESSURE SODIUM
50/70/100/150W
10' {0 18' Mounting

SPECIFICATIONS

HOUSING - Rugged, lightweight, die-czst
zluminum with dzrk bronze polyester powder
finish. Electrical components zre oppesed
horizontzlly ang hezt-sinked 10 balizst housing
for cooler operztion.

BALLAST - High rzzciznce high powsr fzclor,
180°C clzss H insuiztion sysiem,

OPTICS - Injection moidzd virgin zerylic lens,
fully-fluted anodj:. a!umi.»u'n refiecior,
Pesitive l2ich refragtor clips fzcifitzte removal
for maintenznce zn .:' cigzning, Qc skele
tefractor end reflector inhidits the entrance of
ambient contzmin a'.‘s M gisiribution
pzilerns are widesprez
INSTALLATION - Fzn '.‘ nts

for %" conduit {stanczrd). Complete ling of
mounting options znd accessories availzbie,
LISTING - UL 1572 Eisteg for -30°C 10 £0°C
ambient operation.& czmp lazations. 25°C
operetion zvailzble,

SOCKET - Porcelzin, venticelly orignteg mogul
base socket with copper alloy nicke! plzied
screw shell and cenier contact. UL isied
1500W - 600V, 4KV pulse rzied,

4.
plice bex threeded

(A LiTHONA
2 HI-TEK

INDUSTRIALOUTDOOR LIGHTING
A DVISION OF LITHONK LIGHTING

2/88
TXL St




Low-Bay Industrial Lighting

ORDERING SEQUENCE

CATALCG KUKEER VOLTAGE

OPTIONS (Faclory Installec) ©

I Bl

/]

-

. l

D TxL 2008 AZO° D 20
o TXL 2508 AzD® o 8
O TXL 40DS A20° o ¢
o 77
O 4E0
o 718

EISKT
WATTSISMH L Ibs. ko,
253 i 7t 8
&5 13zt S
0 slzz 143
KOTES:

Y May 2lse be ordered with 5°,10°, 157
corC lengihs.

Wulti-Tep Bzliast (120.208,2£0.277V).
Querz lamp wetizpt not 10 exzesd
talizst wenape rating.

W2y bt prdered 2t accessory. MUST
see Ingustrial Ascessoties Shee! for
o:geting informztion,

35" cebie 10 connect optical to
remole balizst.

Not aveilzble with WL pption,

* 20 amps siancard <50V,

“ .

For Complete Description & Applitation
irformation, See Dplions & Astessories
Sheet [-0/A

Shipped Instzlled In Firiure

SF Single Fuse (120.277V) n'a 78
DF Youbie Fuse (208.240,450V) n2 13
£C Emerpency Circuit (femp not ingluded

ORS? Oueriz Restrike System (l2mp not include?)
QRSTD*  CRS Time Del2y {lamp not incluZed

HA 55°C Ambienl Operation

CR Corresion Resistzni Finish (polyester)
CRT Coresion Resistant Finish (lefion)

TE Tefion Finished Refiscior

TO8¢ Thru-\Wire Outlet B2

TOEP*  Thru-Wire Outlet Box Plug-in

PEP* Fendent Eox Plug-in

LCPP* Loop, Cotd & Plup for TPH & PPH
LE3P4T Loop, 3 Cord & 18A NEMATwist Lock Plug
HC3P*$7 Mook, 3" Cord & 15A NEMATwistLock Plug
LRCA'  Llozp, 3 Corg & Reioc RCA Connecior
HKRCA™  Hock, 3 Cort & Reloc RCA Connectlor
Luce Loop Corg and Plug For UPI

LUCPSF* LUCP w/Singie Fuse (dead iront) n's 78
LUCPDF* LUCP w/Doudle Fuse {Cezc §ron!) n'a 73
uees Universal Ceble & Plup

UCPSFY  UZP w/SinpleFuse (dead front) n'a T8
UCPDF*  UCZP w/Double Fuse (dezd front) 73

TR Rempote Baliast

TACF3™* TR w/rie-Wited Cabie

00oO00oU0UDUOOLODOOLDDOUOLODOULUOUDODDOODO

KRB Wapnelic Repulator Ballzst (250,400W only)
wL Wet Lozation UL Lzbel

$sS tzinless Steel Strews

SLR Stzinless Steel Lens Rings

CF Cherena! Fitter

Shipped Separately !

EXM¢ Fixture Hook - Male

EKMG*  Grommetied Fixture Hook - Mzie
LPIs Fixture Loop - Male

LPIKGY  Grommeted Fixiure Loop - Wale
PR Thru-Wire Power Hook

PPH* PenZant Power Hook

UpM* Universal Power hiodule

UPMIY  UPI w/riook Adzpier Pizle
UPM2*  UPM wiWiring Blozk

UPM3®  UPM wiidok Adapier Pizte & Wiring Block

D0oocgowoooo

ACCESSORIES (Field Instatled)
{order 2s separaie line ilem)

(<101 Deserigtion

HKF* Firture Hook - Female

Lep Fixture Loop - female

SCX Safety Chain Kit

THBS Twin Wounting Bar (consult fattory)

Firlure Type:

TXL

HIGH PRESSURE SODIUM
200/250/400W
14' {0 20" Mounting

SPECIFICATIGNS

HOUSING - Ruogped, lightweight, dis-cast
aluminum with ¢zrk bronze polyester powder
finish. Eieclriczl components zre epposed
horizontally 2nd hezl-sinked {0 baliast
housing for cosler pperatien.

BALLAST - Kigh poveer fzcior. Constent
weilepe evtoiransiormer, 180° cless H
insuletion sysiem,

OPTICS - Injection molded virgin acrviic lens,
fully-fluted anodized eluminum refiecior.
Poesitive lzich relrzctor clips fecilitzte removel
for mzinlenznze end clezning, gesheied
refractor zng refiector inhibits the entrence of
ambient conlzminznts. All distribution
peatierns are widespread,

INSTALLATION - Pendant spiice bex threzged
for %" conduit {stznzrg). Complete line of
mounting options znd zctessories evailadle.
LISTING - UL 1572 Isted for -30°C tc 4C6°C
ambient operztion & damp locetions. £5°C
operation availzble.

SOCKET - Porcelzin, venically oriented mogul
base socket with copper alloy nickel pizied
screw shell angd center contact. UL listzd
1500W - 60DV, 4KV pulee reted.

(A LITHONA
— LETEK e

A DViS1D8 OF LITHONIA LISKTING

289
TXL 82

F-26
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LOW-PROFILE WRAPAROUND
WIDE BODY « 4 LAMPS * 4' RAPID START

| LB440

FEATURES

Also available in tandem-wired (8') length

* Wice-body design (15 %") for recuced surface
brightness, improved VCP

* Acrylic prismatic diffuser with sonic-welded.
injection-molded, luminous ends

¢ Linear side prisms control brightness, pyramical
bottom prisms minimize iamp image

* Continuous, interlocking difiuser suppont
prevents accidental epening, simpiifies
maintenance

* For surlace or stem mounting. unit or row instala-
tion. Plug-in couplers permit row mounting
without tools -

* White enamel end plates-woodgrain appliques
optional

¢ Suitable for mounting on low-density ceilings with
SR option

SPECIFICATIONS

Ballasts
Thermaliy-protected, resetting, Class P, HPF premium ballasts
standarc (12°C cooler operation). Sound rating A, CBM/ETL
certified, UL listed. Advance, GE or Universal instalied unless
otherwise specified.

Wiring & Electrical
AWM, TEN or THHN wire used throughout, rated for required
temperatures. 2" diameter K.O. for easy wiring access. Lamp-
holders snag into channel (individually replaceable without
to0ls).
Input wans: stencard 165, energy-saving 133.

Materials
Metal paris die-formed from heavy-gauge steel. Metal
gauges: channel anc end plates 20-gauge; channe! cover
24-gauge. Diffuser is 100% virgin acrylic, .105" thick.

Finish
Five-stage, iron-phosphate pretreatment ensures superior
paint aghesion ang rust resistance. Channel finished afer
fzbrication with high-gloss, baked white enamel (3% gicss,
899 refiectance). Szlt spray test 500 hours. Hardness
minimum 2H.

UL Iisted anc labsied | B.E.W—A.F of L.

Fixture guaraniead for one year against mechanical defects in manuiaciure.
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MOUNTING DATA  For unit or row installation, suriace
or stem mounting

Unit'installation-One double-stem
(4" only) or two single-stem hangers
required

Row Installation-One hanger per

TO MOUNT IN CONTINUOUS ROWS
<

CONTINUOUS ROWS
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fixture plus one per row required

See ACCESSORIES on reverse for hanging devices

Approval Job Information
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